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This patented feature 
of the Leyner Sharpener 
enables us to state with- 
out equivocation that it 
is the only. machine of 
which it can be said that 
the gauging is perfect. 


Perfect gauging is ab- 
solutely essential to con- 
tinuous operation of a 
drilling machine. .Imper- 
fectly gauged Bits throw 
abuse and strain on the 
rotation causing exces- 
sive wear and_ early 


breakdown. Perfect gauging means 


that you can drill the 
hole with smaller gauge 
changes, starting it smal- 
ler and still bottom at 
the desired diameter. 
The round is drilled 
more quickly be- 
cause there is less 
rock to cut. 


In the Leyner Sharp- 
ener each Drill Bit is 
made in an entirely en- 
closing die. Each bit is 
; forged until the cone- 
| shaped dolly meets 
the conical bore of 
the die. This pos- 
itively insures ab- 
solute perfection 
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The most sturdy, dependable, long-lived hose for con- 
tinuous service where external wear is the hardest. 

Frankly, we ask you—what better method could steel 
companies employ when establishing a standard on pneu- 
matic hose than to test out. all makes, letting service 
given govern their final selection? 

Goodrich Pneumatic Tool Hose “‘takes everything’? 
in service. Made by the makers of Silvertown Cord Tires 
—winners of every important racing event since 1914. 
Also the makers of 


Air Drill — Pneumatic — Steam — Suction Hose 
*“*Everything that’s Best in Rubber’’ 
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Branches and Distributors in All Districts 
Factories: AKRON, OHIO 
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NEW JERSEY AIR METERS 


Read direct on a scale, in cubic feet of free air per 
minute, the flow of air in a pipe or hose. They show the 
consumption of any tool, drill, apparatus or process run 
by compressed air; determine the actual net capacity of a 
compressor or pump; detect losses due to leaks, wear, poor 
adjustment and inefficient apparatus. 


TOOL-OM-ETER 


10 to 100 feet per minute. 


DRILL-OM-ETER 


50 to 300 feet per minute. 


Other sizes for all pressures and volumes. 
State your requirements and write for Bulletin 5-A. 


FOREIGN AGENTS 
American Trading Co., Yokohama, Tokio. 


Canadian Ingersoll-Rand Co., Montreal. 
Ingersoll-Rand Co. London, Johannesburg, Melbourne. 


NEW JERSEY METER CO. 
PLAINFIELD, NEW JERSEY 


Tell the Advertiser You Saw His Ad. in COMPRESSED AIR MAGAZINE. 
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A TYPICAL SHO 


SOME NOTES ON BELTING 


BY FRANK RICHARDS. 


Leather belting for transmitting power 
where rotating machinery is employed is a 
very old—it is not safe to call anything the 
oldest—-mechanical device, and there seems to 
be no likelihood of its being discarded. In 
fact the articles upon belting which are appear- 
ing in the current technical press give evidence 
of a live interest in the topic, which interest 
is doubtless to be attributed to an increasing 
and extending employment of belting, and this 














RT BELT DRIVE. 


is easily accounted for by the numbers of 
electric motors which are getting into steady 
employment. This extension of the service 
especially calls for good belting and for correct 
belting practice. 

There are few if any mechanical devices 
which have so many variable conditions affect- 
ing their satisfactory employment, and yet it 
is a curious fact that, notwithstanding the long 
years of experience in the use of belting, 
scarcely one of these conditions is yet taken 
out of the debatable class. For instance, there 
are two sides to a belt, which sides it ought 
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to be easy enough to designate. There is the 
hair side, the side-on which the hair grew, and 
the flesh side, but even these two simple terms 
are not universally employed. Some talk about 
the “grain” side of the belt, and immediately 
I don’t know what they are talking about, so 
that there will be no grain side to any of the 
belts that I may here present. 


WHICH SIDE OF THE BELT? 


But, vastly more important than the naming 
of the belt sides, there is still much question 
as to which of the sides should be in contact 
with the pulleys and do the driving. Of course 
with the surfaces of the two belt sides so 
different from each other, one must be better 
than the other for adhesive and driving effect, 
but there is still much discussion and no de- 
cisive agreement as to which to use. 


The hair side of the belt as it is manufactur- 
ed and finished for use is smooth and hard. 
The pulley surface, if microscopically examin- 
ed, has minute elevations and depressions, the 
hard, smooth, unyielding hair side of the belt 
can only touch the high spots and might not 
have actual contact with more than one half 
the surface. The flesh side of the belt is 
more or less soft and yielding, so that when 
it is pressed against the pulley, either by the 
initial tension of the belt or by the actual pull 
of the drive, it will naturally more completely 
fill and interlock with the minute, the micro- 
scopic, interstices of the pulley surface. The 
use of the belt with the hair side out has also 
its better appearance to recommend it. I have 
used and applied thousands of belts and have 
never of my own volition used one with the 
hair side in contact with the pulley. I have 
of course seen belts enough used in that way, 
but have never discovered anything but dis- 
advantage in the practice. 


For driving efficiency much of course de- 
pends upon the actual condition of the surfaces 


of both the pulley and the belt. The pulley 
should not be polished but, preferably, as a 
scraping or wide faced, coarse feed turning 
tool will leave it. The belt should be treated 
with a dressing which will soften, and keep 
permanently soft, the driving surface, at the 
same time that it shall have no injurious effect 
upon the inner texture of the leather. I have 
known sticky dressings applied containing 
rosin which gave immediate and temporary 
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adhesive effect but which rapidly destroyed 
the belt by a species of dry rot. A dressing 
is valuable and effective not by reason of any 
stickiness but because of its softening and 
preservative effect. As a general rule, dress- 
ings are only thought of when the belt 
gets so dry and hard that it does more slipping 
than driving. Belts are dry and hard when 
they are new, so that dressing should be applied 
to them at the very beginning. This is done 
by some manufacturers before the belts are 
sent out. i 

It is really astonishing how long belts will 
last if properly prepared in the first place and 
if wisely treated afterward. I have known 
many belts which did not seem to wear at all 
and gave no signs of growing old. The very 
best treatment in many cases is simply to keep 
them clean and otherwise to leave them alone 
as long as they are all right. 


BELT TENSION. 


A belt at work does it all by pulling, and the 
power transmitted by a belt is determined by 
the tension of the pulley or driving side minus 
the tension of the returning side. The prac- 
tice usually followed in sewing or splicing a 
new belt in place has been to give it so much 
initial tension that there would always be all 
the pulling tension on the driving side with 
some additional tension still in reserve on the 
returning side. 

in the paper on belting by Mr. F. W. Taylor, 
which was the first paper he ever read before 
the American Society of Mechanical Engineers, 
he recommended the actual measuring and ad- 
justing of the tension of the belt, by means of 
a spring balance or ,equivalent device, when it 
is laid in place on the pulleys and previous to 
its permanent lacing or splicing. In a book 
on belting recently published by a disciple of 
Mr. Taylor tables are given to show the 
“tensions under which a belt should be put to 
give the most satisfactory results.” This is 
quoted from a prospectus of the book. 

Now Mr. Taylor in everything he wrote 
stated only his absolute and generally his in- 
tense belief. There never lived a writer more 
sincere in his convictions or more sure that 
they were precisely correct. He wrote only 
gospel truth—as it appeared to him. Neverthe- 
less, with all due respect to the memory of 
one whom the engineering world has honored 
for the good work he did, this about belt ten- 
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sions, in the light of common sense, and in the 
light of advanced modern practice, is absurd. 

In the first place, the tension of the belt, 
however correctly it might be adjusted to begin 
with, would not remain constant. Not only 
would the belt at once begin to stretch but 
its length would vary continually with the 
changing atmospheric conditions. Ignoring the 
permanent elongation by stretching, the belt 
on account of the atmospheric humidity might 
sometimes have too little tension for the driv- 
ing requirements and sometimes too much. 


WHY TIGHT BELTS? 


Suppose a belt in its width and thickness to 
be only a little more than sufficient for the 
work that is required for it. Suppose it to 
have such a tension and such elasticity that it 
will be able to do its work when it is longest 
and “slackest,” then when the atmospheric 
conditions changed and it became shorter and 
tighter it would be too tight. It would be 
overstrained, and most likely beyond the limit 
of its elasticity so that before long it would 
be necessary to have it spliced again. The ex- 
perience of having belts alternately too tight 
and then too slack if some means of takeup 
was not provided was a too familiar one in old 
times, but why have it now? 

A belt too tight for the work it has to do 
is doubly costly. Such a belt must be heavier, 
stronger, must cost more, than necessary. Say 
that a certain belt would do all the work 
required of it with'a running pull or tension 
of 1,000 lb., and say that on account of the 
tightness of the belt there is a running ten- 
sion of 500 lb. on the returning or “slack” 
side of the belt, which assumption is not 
extravagant as things go, then the actual pull 
on the driving side of the belt would be 
1,000 + 500 = 1,500 lb., this evidently calling 
for 50 per cent. more strength of belt than 
would be otherwise necessary. 

And here comes in the second unnecessary 
expense entailed by the tight belt. If the 
initial tension of the belt is to be depended 
upon to secure the proper working tension, this 
must remain in the total pull of the two sides 
of the belt even when running light and cause 
unnecessary friction in the bearings. At the 
best in the case assumed above, with a 1,000 
Ib. pull on the driving side and little or noth- 
ing on the slack side, the pull on the bearings 
when doing no work would still be 1,000 lb., 
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being then 500 on one side and 500 on the 
other. In the case with 1,500 tension on the 
driving side and 500 on the-slack side the 
total pull on the bearings of both the driving 
and the driven shafts would be 2,000 Ibs. This 
accounts for the lost power which experiments 
show in driving belted line shafts even when 
no working power is being transmitted. 

There should in fact be no tension on the 
slack side of the belt when working and there 
should, theorotically at least, be no tight belts 
at anytime. In addition to this all belts should 
be automatically adjustable and compensatory 
for variations of length caused by changing 
atmospheric conditions. If a belt is used in a 
horizontal position, or even at any angle up 
to, say, 45 degrees, with the pulling side of 
the belt at the bottom and without initial ten- 
sion in the belt, the sag of the slack side of the 
belt caused by the weight of it will be sufficient, 
if proper and sufficient pulley and belt surfaces 
are provided, to make the belt hug the pulleys 
and do its work without slipping. If the 
length of the belt varies on account of weather 
changes the sag of the belt may be more or 
less, but until the upper belt actually bows 
down to touch the lower belt in running it 
should do its work with perfect satisfaction, 
but when this limit is reached it will be neces- 
sary to shorten and re-splice the belt. 


THE SHORT BELT DRIVE. 


Better even than the horizontal belt drive 
as here spoken of is what is now known as the 
short belt drive. This is to be regarded with 
the greatest respect, because it is not in any way 
a makeshift for the saving of space but brings 
with itself important and substantial advan- 
tages. The half tone herewith shows a typical 
short belt drive. The pulleys are quite close 
together and with the slack side of the belt so 
short the weight of it might not be quite suffici- 
ent in all cases to give the required adhesion, 
but a light idler pulley is placed so that its 
weight rests upon the belt but is so held in 
position by the rods which are swiveled where 
they are fastened to the main pillow block that 
it is free to rise or fall as the varying slack- 
ness of the belt may demand. This not only 
secures the required tension by the weight of 
the idler pulley but, as will be seen, the belt 
is carried so far down around the small pulley, 
in this case the driver, that more than 50 per 
cent. is added to the area of contact of belt 





8102 


and pulley, which is a valuable item when the 
pulley is so small. 

With belt drives which are so unfortunately 
circumstanced that the slack of the belt is on 
the bottom instead of on the top, there is 


still no excuse for running with a tight belt. 


An idler can easily be provided in such a case 
under the belt and so counterbalanced that it 
will keep up a constant lift on the belt and 
eliminate the slackness. In the same way a 
vertical belt of any responsibility should be 
_ provided with a floating or sélf adjusting idler 
pulley. 

The arrangements here spoken of which 
automatically compensate for the ordinary 
changes in the length of a belt—after the first 
working stretch has been taken up—make it 
generally possible to run belts for a great 
length of time without re-splicing. This should 
tend to diminish if not to abolish the use of 
belt laces. The lace holes in a belt must re- 
duce the strength of the entire belt 25 per cent. 
or more. The lace makes a bunch which at 
best cannot run over the pulleys quite smoothly 
at high speed and the lacing is not lasting—or 
everlasting—as the body of a good belt is. 


Good splicing makes a belt continuously homo- 
geneous and “every part as strong as the 
rest.’—Practical Engineer. 





HUMIDITY AND BELT TIGHTENERS 
The following may be taken as neatly sup- 


plementary to the article immediately pre-. 


ceding. 

Professor William W. Bird, of Worcester 
Polytechnic Institute, with Francis W. Roys, 
have been experimentally investigating the 
effects of atmospheric humidity upon oak 
tanned leather belting, with the following 
definite conclusions: 

1. If a belt be set up at a low relative 
humidity, slipping will occur with a marked 
rise in the humidity, especially if it is ac- 
companied with a rise in temperature. 

2. If a belt be set up at a high relative 
humidity, excessive stretching and excessive 
pressure on the bearings will result from a 
decided decrease in the relative humidity, es- 
pecially if accompanied by a fall in tempera- 
ture. 

3. If a belt be set up at a medium rela- 
tive humidity the tensions will not be exces- 
sive at low relative humidities nor will there 
be any great danger of slipping at high rela- 
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tive humidities unless accompanied by ex- 
cessive temperature changes. 

4. lf a belt be set up at any relative hu- 
midity with a spring or gravity tightener, 
a load 50 per cent. greater than the standard 
can be transmitted at either high or low hu- 
midity without any of the troubles. 





PORTABLE MINE HOISTS IN QUARRY- 
ING 
BY H. L. HICKS. 

The quarry of the Wetmore & Morse Granite 
Company, Montpelier, Vermont, is an open pit 
on one side of which are the power house, 
derricks and railroad siding. All hoisting and 
loading work is done on this side. On the 
opposite side, protected from flying rock by a 
small stone shelter is a “Little Tugger” mine 
hoist. This machine (which was shown in 
Compressed Air Magazine for July, page 8038) 
is installed for a novel service. 

A lot of stone had been worked out -to 
quite a depth and width,. and it was decided 
to widen out the quarry still further before 
going deeper. The working face opposite the 
loading derricks was attacked, the idea being 
to work in terraces down from the top. Due 
to the lack of railroad siding on that side of 
the pit the regular derricks on the other side 
had to break out the loosened stone, allowing 
it first to roll to the bottom where the derricks 
could tackle it again. 

In “breaking out” the chain sling would slip 
off quite often and both it and the slack of the 
inch and a half cable would drop to the bottom. 
Obviously it was costing time and money to 
take six men from their work many times a 
day to haul up the sling and slack of the 
hoisting cable. 

A worth-while saving was effected by in- 
stalling the little mine hoist spoken of above. 
It takes its power from the quarry air line, 
and, being automatically lubricated, it requires 
practically no attendance. To quote direct 
“the hauling up of that great chain and cable 
was lots of fun and remarkably quick.” 

Later the same people installed a duplicate 
hoist for such odd jobs as handling drill steel 
and for putting an occasional man in and out 
of the quarry. This saved interruption of the 
productive work of the derrick. The 1,000 
pound lifting capacity of the Little Tugger 
hoist is ample for handling the supplies wanted 
in the quarry pit. 
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FOUNDATION WORK FOR 


A TYPICAL NEW YORK FOUNDATION 
JOB 

The following, which we reproduce, with 
slight condensation, from Contracting, Aug., 
1916, page 172, illustrates the principal prob- 
lems involved in the use of pneumatic cais- 
sons for the foundations of the high buildings 
of lower New York City with, as usual, some 
conditions and difficulties peculiar to the pre- 
cise location, some of these being suggested in 
the opening paragraph. 

The new 23-story office building for the 
Adams Express Co. has a front of about 80 
ft. at 65 Broadway, New York, and it has 49 
concrete piers sunk to rock by the pneumatic 
caisson process. The lot, about 210 ft. deep, is 
bounded on both sides by tall office buildings, 
and by street lines on both ends. At the 
Broadway front the heavy traffic made all 
street obstruction impossible and on the op- 
posite or Greenwich street front the elevated 
railroad structure, surface car line, and heavy 
trucking in the narrow street rendered en- 
croachment there almost equally so. 

It was, therefore, necessary to make the 
job self-contained and to concentrate all of 
the heavy operations within the limited area 
of the lot, a large portion of which is actually 
occupied by the foundations, leaving so inade- 


ADAMS EXPRESS BUILDING, 


quate a remainder that it was covered deeply 
with plant and material at best requiring to 
be shifted more or less and thus necessitating 
the most systematic procedure and arrange- 
ment to carry out the heavy work and install 
and operate the necessary plant. 

INSTALLATION OF PLANT. 

Construction operations were commenced by 
the installation of a Bucyrus steam shovel, 
which excavated down nearly to water level. 
After the removal of the steam shovel, an un- 
loading platform was built on the Greenwich 
street front at one side of the lot large 
enough for wagons to drive on from the street 
and deliver materials without interrupting 
trafic. A contractor’s office was also establish- 
ed there, and at the other side of the lot 
storage was provided for sand and gravel de- 
livered by gravity to a 1-yd. Smith mixing 
ma¢hine installed in the old sidewalk ‘vault 
and discharging to steel buckets on a narrow- 
gage service track running the full length of 
the lot in the bottom of the éxcavation. 

At the opposite end of the lot the Broadway 
sidewalk was protected by a heavy overhead 
platform or bridge on which were installed a 
stiff-leg derrick and a hépper-bottom storage 
bin to receive soil excavated from the lot and 
to chute it quickly into trucks driving up in 
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the street and proceeding without stopping long 
enough to interrupt traffic. 

In the excavations were installed two of the 
contractor's standard tower travelers, each 
equipped with four derrick booms operated by 
electric hoisting engines and together covering 
the entire area of the lot without necessitating 
their movement. The usual pipe fitting shop, 
tool shed, and storage houses were installed, 
quarters for sand hogs were provided, plant 
and materials delivered for the construction of 
caissons, cofferdams, and piers. The per- 
manent work was entirely of concrete or rein- 
forced concrete, the temporary work being 
timber, which was nearly all salvaged. 


PNEUMATIC CAISSONS. 


The 49 concrete piers supporting the steel 
columns were sunk with reinforced concrete 
pneumatic caissons made integral with the pier 
construction and varying from about 5% ft. 
square to 5% x11 ft. in plan. The locations 
were laid out by transit and the inner forms 
for the working chambers were set on the 
bottom of the excavation and carefully leveled. 
The reinforcement rods were then assembled 
for the working chamber walls and the ex- 
terior forms built around them and concreted 
up to a height of about 13% ft. above the 
concrete cutting edge. 

The exterior forms were made in full size 
panels built at the contractor’s yard and de- 
livered on trucks to the site. They were of 
standard construction and uniform dimensions 
so as to be interchangeable, within limits. 
They were made in panels each of the full 
size of one face of the pier from the cutting 
edge up to the top of the first lift and built 
of tongue and groove vertical boards nailed 
to outside horizontal cleats. When assembled 
together, they were held in position by hori- 
zontal %-in. rods from 3 to 4 ft. apart, passing 
through vertical outside bearing pieces from 
2 to 3 ft. apart. 

A 4 x 4-in. horizontal wooden cleat was 
lightly nailed to the inside of the wall on*all 
four sides 1 ft. below the top and permanently 
imbedded in the concrete, the panels being 
easily separated from it when they were strip- 
ped after the concrete was 48 hr. old. 


“AIR. SHAFTS. 


_In this work access to the working cham- 
ber was afforded by a 3-ft. circular well form- 
ed in the concrete pier and used without any 


lining, thus eliminating the expense of a per- 
manent steel shaft or the necessity of installing 
and removing a collapsible one. Fhe concrete 
was cast around an interior cylindrical core 
about 8 ft. long made with 144-in. tongue and 
groove vertical staves with their edges care- 
fully dressed for radical planes. 

The cores were made up in two semi- 
cylindrical parts with circular inside rings of 
6 x I-in. steel; each of them made with two 
halves having the ends bent 90° radically to 
form interior flanges through which the two 
semi-cylinders were bolted together with sep- 
arators. This on one side was a 6 x I-in. 
board and on the other side a wedge-shaped 
sleeve made of a 6 x 4-in. timber tapered to 1% 
in. at the outer edge. The two semi-cylinders, 
each corresponding to an ordinary horizontal 
arch centering, were bolted together with the 
separators, forming a complete cylinder around 
which the concrete was cast. After the latter 
had set, the flange bolts were removed, the 
wedge withdrawn, and the centering removed 
without difficulty. 

Around the upper end of the shaft there 
were imbedded to a depth of about 14 in. in 
the concrete, twelve %-in. vertical bolts which 
projected 2 in. above the surface of the con- 
crete and received the bottom flange of a 
riveted air shaft which was screwed tight down 
on a gasket, making a strong, airtight connec- 
tion that was found perfectly satisfactory. To 
the upper end of the air shaft was assembled 
a standard air lock for the passage of men 
and materials. The steel shaft was provided 
with the usual ladder, and horizontal steel 
rungs were embedded in a recess cored out 
of the pier concrete to correspond on one 
side of the shaft below the bottom of the 
steel. : 

SINKING CAISSONS. 

Air pipes built into the concrete caissons 
were connected up to a supply main 6 in. in 
diameter from the contractor’s power plant 
which was furnishing compressed air for driv- 
ing tunnels across the East River. Although 
a main about 2,000 ft. long was required, it 
was more satisfactory to lay it than to install 
a compressor plant in the restricted area at the 
site. Air was thus delivered in unlimited quan- 
tities at a pressure of about 20 lb. per square 
inch, which was in excess of that required 
for the average depth of sinking, i. e., about 
30 ft. below water level. 








COMPRESSED AIR MAGAZINE. 8105 


The piers were built with 1:2:4 gravel con- 
crete, of which about 3,000 yd. was required. 
The concrete was made with Whitehall brand. 
stripped and cofferdams about 15 ft. high were 
built on top of the piers. Each cofferdam was 
made of four full-size panels similar to those 
used in constructing the forms for the working 
chambers. These were placed over-lapping the 
upper end of the concrete piers far enough to 
cover the 4 x 4-in. horizontal wooden cleats 
embedded in the concrete to which they were 
spiked, securing them in position, where they 
were further held by tie rods in the usual 
manner. The lower ends of the vertical boards 
in the panels were chamfered to a sharp edge 
to diminish the resistance in sinking. 

The caissons were properly braced and guid- 
ed and were ditched as far as convenient, after 
which air pressure was put on and they were 
sunk in the usual manner through clay, quick- 
sand, and two strata of hardpan having a 
combined thickness of about 8 ft. and separated 
by a bed of clay and gravel. They were sunk 
to bearing on the bedrock which has an ap- 
proximately horizontal, regular surface. About 
five caissons were under air pressure simul- 
taneously and they were sunk at the rate of 
about 1 ft. per hour. 

The caissons were loaded with 2-ton cast 
iron blocks piled around the steel shafts inside 
the cofferdams and conveniently shifted from 
pier to pier by the traveler derricks as the work 
progressed. 

.COFFERDAMS AND SHEET PILES, 

The cofferdams served as forms in which 
the upper lift of concrete was deposited to the 
required level, several feet below the top of 
the cofferdams. The cofferdams remained in 
position until after the sinking of the caisson 
was completed, and the remainder of the ex- 
cavatior’ was made by hand to a depth of about 
10 ft. below the original groundwater level. 
The upper parts of the cofferdams were then 
removed, leaving the lower parts imbedded in 
the ground. 

The rectangular wall caissons have a space 
of about 9 ft. between their adjacent ends, 
thus leaving open panels between the wall 
caissons of a combined length of nearly one 
half thé perimeter of the lot. In order to 
facilitate the excavation of the site to a depth 
of about to ft. below water level these openings 
were closed by tongue and groove wooden 
about 15 ft. long driven between the caissons 





after the latter were sunk to position. This 
afforded a seal of several feet below the bot- 
tom of the pit and enabled the excavation to 


be completed with much less pumping than - 


would have been necessary without the forma- 
tion of the cotferdam. 

The work was executed by the. Flinn- 
O’Rourke Co., contractors, with a force of 
about 175 men; James O’Rourke, superintend- 
ent. ° 





THE BUSINESS OF MINING 


BY W. R. INGALLS.* 


Mining is a business. It should be so re- 
garded. You should consider yourselves as 
business men. You are not going to be any 
better or any worse than other business men. 
You are not going to have any professional 
dignity to uphold that the honest stockbroker 
or the conscientious manufacturer of woolen 
goods has not got to have in mind. Both of 
them may be just as honorable men in business 
as are miners and smelters: There is no great- 
er fallacy than when it is told of the miner 
that he, like the farmer, is one of the pro- 
ducers of clean wealth for the reason that 
coming out of the ground it does not come out 
of anybody else, with the implication that other 
kinds of wealth are more or less tainted. The 
value of minerals in the ground inherently is 
nil. One hundred million tons of gold ore in 
Antarctic lands might not be worth any more 
than sand in Florida. By the expenditure of 
work in overcoming the obstacles of nature, it 
might become worth a great deal. All wealth 
is the result of human labor, generally assisted 
by capital, which is the result of previous labor. 
The wealth accumulated by the Standard Oil 
Co. by economies in manufacturing and market- 
ing is just as clean as the wealth that the 
miner produces out of the ground. The bank- 
er, the broker and the merchant is just as 
necessary and just as honorable a man of busi- 
ness as is the producer, and men of business 


who talk in terms of profit are just as honor- . 


able as professional men who talk about fees 
and engineers who pride themselves upon not 


being concerned with commercial considera- 
tions. 


*From Annual Commencement. Address, 
School of Mines and Metallurgy, University 
of Missouri, May 26, 1916. 
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The mistake that is most often made in busi- 
ness is to suppose that we grow rich by taking 
riches from other men, or that nations prosper 
by depriving other nations of their prosperity. 
‘That would be true if riches consisted only of 
money, and if there were just so much money 
and no more in the world. But that is not so. 
Nations grow rich, that is to say, get comfort, 
ease and luxury, only when other nations are 
growing rich too, only because other nations 
are growing rich. And so it is with in- 
dividuals. 


Consider, therefore, that in going out into 
the world from this school you are going into 
business—the business of mining, which is a 
very interesting business. Consider that you 
are going into business to create wealth, for if 
you do not create wealth you will have a hard 
time of it and might as well not try it. At first 
you will probably have to make money for 
an employer and a portion of what you make 
for him will come back to you as wages or 
salary. The cycle may not be obvious. It 
may be delayed. But the principle exists and 
always will. You will see many things done 
in ways that by book they ought not to be. 
You will observe many examples of crude min- 
ing, of muscular metallurgy—less now than a 
quarter of a century ago. - But if muscular 
metallurgy makes money and refined metallurgy 
does not, obviously muscular meta!!urgy is the 
thing to do, for otherwise there would be no 
bank account and on pay-day there would be 
gloom. Keep that principle in mind, but ob- 
serve always and think whether by doing the 
right thing an improved metallurgy would not 
make more money. Look at things always 
from the standpoint of the business man and 
not from that of the pedant and doctrinaire. 
Rub against your fellowmen. Build up your 
character. Don’t be afraid to take chances and 
accept responsibilities. And when the battle 
is over, let your friends be proud to read an 
epitaph like this: 


Here lies one who took his chances 
In the busy world of men; 

Battled luck and circumstances, 
Fought and fell, and fought again; 
Won sometimes—but did no crowing, 
Lost sometimes—but didn’t wail; 
Took his beating—kept on going, 
Never let his courage fail. 
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A PORTABLE GASOLINE-AIR OUTFIT 
DRILLS ANCHOR-BOLT HOLES 


BY H. L, BICKS. 


The New York Edison Co. has under con- 
struction an electric transmission line from 
Elmsford to Croton Lake, N. Y., a distance of 
18 miles. For the greater part of its length 
it follows the line of the Catskill Aqueduct, and 
this eliminated the work of clearing the right- 
of-way. 

The latticed steel towers are to be spaced at 
400-ft. intervals and will be 60 ft. in heighth, 
except at angles and curves in the line where 
70-ft. towers will be erected. The foundatior 
work has been in progress for the past six 
months. The towers are to be bolted to 6-ft. 
steel anchor bolts, or “stubs,” embedded in 
reinforced concrete. These stubs are 2 in. in 
diameter and are without heads, dependence 





FIG, I. 


being placed upon the holding power of the 
corrugated surface of the steel. The right- 
angle flanges to which the towers will be 
bolted are 3 in. wide by 12 in. long and are 
drilled for six 34-in. bolts. 

In laying out the line it was found that at 
12% of the locations rock would be encounter- 
ed. This necessitated the setting of many of 
the stubs in solid rock and drilling for the pur- 
pose large-diameter holes up to 5 ft. in depth. 

The large amount of hole drilling made it 
advisable to employ machine drills, and the 
Ingersoll-Rand “gasoline-air” drill was selected 
for the work. 

This is the first recorded installation of this 
tyne of drill in this section of the country. 
The gasoline-air drill (Fig. 1) consists of a 
tripod-mounted piston drill operated by a 


pulsator similar to the Temple-Ingersoll elec- 
The pulsator in this case is 
single-cylinder gasoline 


tric-air outfit. 
driven by a 6- h. p. 
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FIG. 2. 


motor which with fuel tank and pulsator is 
mounted on a small wheeled truck. The drill 
is reciprocated by pulsations of air acting in a 
closed circuit on alternate sides of the drill 
piston. 

The pulsator unit weighs about 600 lb., the 
comparative lightness and compactness being 
a great advantage under the conditions. 

For convenience in handling on soft ground 
the truck mounting the engine and pulsator 
was fastened to skids (Fig. 2) and a removable 
wooden housing provided as a protection from 
the weather. The entire outfit was transported 
by wagon. 

Bedrock was uncovered and the drill set 
up in the excavation. Particular care in set- 
ting up was necessary to keep the drill vertical 
and the four holes accurately spaced. The 
rock was very seamy. If the hole started to 
run off, pieces of iron were wedged around 
the drill steel to correct this. 

Collapsible steel forms were set up, the 
stubs were grouted in the drill holes and the 
concrete then poured. The anchoring stubs 
were spaced 2% ft. each way. being located by 
a templet and so held in place until the con- 
crete had set (Fig. 3). 

The circular concrete foundation is 3 ft. 
Io in. in diameter with a hollow core 2% ft. 
in diameter and projects 6 in. above the 
ground. This center space is subsequently 
filled with spoil. Where no rock is encounter- 
ed, the concrete is extended to the full depth 
of 5 ft. 

Observations of the performance of the gaso- 
line-air drill in drilling a group of four holes 
showed a total of 21 ft. of drill hole in 4 hr., 
including the time of changing set-up and 
squaring the layout of holes. These observa- 
tions were made on a day when the tempera- 


FIG.-.: 


ture ranged from 10° at 8 a. m. to 24° at noon. 
The fuel consumption averaged 1 gal. of 
gasoline and % pt. of oil per 10 ft. of drill 
hole. Crossbits were used, with drill holes 
bottoming at 23%4 in. The labor expense con- 
sisted of a drill runner at $2.50, a helper at 
$2.00 and an engine operator at $2.50 per day. 

As the drill is operated intermittently, and 
the drill crew is employed part of the time on 
other work, it is rather difficult to make up 
any accurate statement of the operating cost 
per foot of drill hole. 





THE CEMENT GUN IN MINING WORK 


The American Zinc Co. of Tennessee pur-- 


chased a cement gun to cement the bottom of 
a creek wherein crevices occurred which let 
water into the mine workings. That work has 
not been begun yet on account of the water 
in the creek being too high, but probably it will 
be started at an early date. 

In the meantime the gun has been used to 
cover many crevices in the mine where water 
entered during rainy periods. The procedure 
has been to cover a crevice with triangular 
mesh wire, fastened along the edge of the 
crevice with pieces of steel, small rocks being 
used inside to give backing to the gunite. Then 
with the gun mixture of cement and sand 
spread over the wire, it has resulted in making 
the crevice water-tight. The gun will not work 
against flowing water, so the crevices must be 
taken when they are dry. 

The gun has been very useful in finishing 
concrete bulkheads, making them water-tight 
all over, and especially joining them to the 
sides of the drifts. Also some encouraging 
work has been done by cementing cracks in the 
roof of the mine which threatened to enlarge 
and cause slabs to fall_—Eng. and Min. Journal. 
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GROWING APPRECIATION OF NITRO- 
GEN 


Persons who talk of the importance of 
chemistry in this war are usually talking of 
one thing only, though they may not know it— 
and that thing is nitrogen. The chief chemistry 
of the war is practically centered on nitrogen. 
Recognizing this fact, it is strange to think that 
we live by breathing an atmosphere containing 
80 per cent. of this element which in certain 
combinations is dealing out death on an appall- 
ing scale in all the fields of action. There are 
practically no useful explosives employed in 
which the action of nitrogen is not concerned. 

NITROGEN THE DESTROYER. 

Without its aid the great ships at sea could 
not be sunk, or innocent victims on land killed, 
or property destroyed by the aeroplane and 
dirigible; while it serves to mow down whole 
columns of men in the field, for rifles, 
howitzers,.machine-guns, and grenades are all 
dependent upon, and made terribly deadly by, 
the offices of nitrogen. We every day pass on 
to our lungs something like 450 gallons of 
nitrogen per 24 hours, which would be enough 
to make 30 pounds of tri-nitro-toluol, or 4o 
pounds of gun-cotton. 

NITROGEN ONCE LITTLE THOUGHT OF. 

In our early training in the elements of 
chemistry we were wont to regard nitrogen 
as a singularly uninteresting gas on account 
of its negative behavior. It did not burn like 
hydrogen, it did not support combustion like 
.oxygen, and, in short, its presence was gen- 
erally assumed because of its inactivity and 
because it did not directly respond to any test. 
And yet this element is the greatest of all as a 
munition power; it is hardly an exaggeration 
to say that applied nitrogen is going to be a 
factor in deciding the issue of the war. It 
is remarkable, also, that this element forms 
the central figure in the protein group or 


NITROGEN OR WE DIE. 


tissue-repairing material of our foods. To say 
that -without protein we die, practically means 
that without nitrogen we die. The gas with- 
out positive tests is as necessary in one form 
for our support as in other forms it is ready 
to destroy us. Nitrogen’s power depends in 
the first place on the fact that it carries in 
oxygen to compounds which are thus rendered 
explosive, turning all the elements into a huge 
volume of gas, itself being set free. The very 
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inertness of nitrogen, or its objection to affinity, 
means that on the least provocation it will 
easily release its partner oxygen, handing this 
over to the combustion of other elements pres- 
ent, with the formation of volumes of gases, 
the nitrogen returning to what is apparently its 
NITROGEN THE PLANT FOOD, 

congenial condition, the free state. As a 
fertilizer in the soil nitrogen acts as a stimu- 
lant and supplies the necessary nitrogen to the 
plant. In other words, it is a plant food. 
Thus the remarkable thing about nitrogen 
above all other elements is its power to destroy 
life or to sustain it according to the associates 
with which it is in company. With certain 
accomplices it forms death-dealing explosives, 
with others it becomes a nutritive material. It 
is the essentially romantic element, devil or 
god, according to its associations. 





“AIR BLASTS” IN MINES 

The question as to the nature and origin of 
the phenomena known as “air blasts” in 
metalliferous mines, especially in India, has 
for years past been the subject of close scien- 
tific study, but there is still a good deal of 
mystery associated with it. Attention is drawn 
to the subject in a very striking way by what 
has recently occurred at the Champion Reef 
mine in India. For the second time within 
little more than two years it has been found 
necessary to suspend operations in considerable 
sections of the property, regarded as the dan- 
ger zone, in the hope that the air blasts will 
in time wear themselves out, or, in other 
words, that the mine will fire itself off, if it 
wants to do so. 

NOT AIR BLASTS. 

At a recent meeting of one of the gold min- 
ing companies Mr. Edgar Taylor said it was 
a misnomer to call these phenomena “air 
blasts.’ There are no harmful gases in any 
of the Kolar mines; it is entirely a question 
of rock tension. Every possible effort is 
made to minimize the effects of these air blasts, 
which occur in places where the ground has 
been excavated, either in levels or in slopes, or, 
unfortunately, sometimes in shafts. 

An enormous amount of filling is done— 
filling with waste rock—and the timber is con- 
stantly watched to see where any movement 
of the rock has taken place, and broken tim- 
bers are always replaced. Years ago we put 
in boreholes, not for the purpose of relieving 
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gases because there are none, but for the 
purpose of seeing if we could relieve the ten- 
sion of the rock. 

The Chief Inspector of Mines in Mysore 
dealt with the subject at considerable length 
in his report for 1913-14. For some years 
past, he said, the most strenuous efforts have 
been made to cope with these dangerous and 
dificult phenomena. Timbering has been in- 
creased to an altogether unusual extent, sys- 
tematic filling has been in progress for years, 
and portions of the mines which are consider- 
ed to be particularly liable to danger have been 
closed or abandoned. Our trouble is that we 
really understand so little about the precise 
nature or origin of so many of these blasts 
or quakes, and another lies in the fact that 
any particular line of action may take so long 
to make its influence felt, and the results may 
be so obscured by a variety of complications 
that it is often impossible to say whether an 
improvement is being effected or not, or to 
what precisely any improvement may be due. 
There is one and only one way to avoid 
entirely accidents due to air blasts, and that 
is to close the mines down altogether. That 
would be like curing a man of being sick by 
cutting his throat, but the position by no means 
warrants any such drastic procedure. 

FATALITIES NOT HEAVY. 

Taken over a number of years, the average 
fatalities are by no means very excessive, 
though regrettably high. Although there can 
be no question of closing the mines as a whole, 
there may be good reasons for closing certain 
portions which are believed to be specially 
liable to danger, or which present features that 
are considered to be undesirable according to 
our present lights. 

If we consider the great uniformity of the 
rocks throughout the Kolar Field it is difficult 
to understand why these air blasts should be 
so markedly concentrated in Champion Reef. 
The fact that veins dip less steeply in Mysore, 
which has been on the whole comparatively 
free from these shocks, and much more steep- 
ly in Champion Reef and Ooregum, which have 
suffered most, does not appear to help us, but 
rather the contrary. About 10 years ago, when 
these phenomena began to attract serious atten- 
tion and I took up a serious study of them, 
the southern portion of Ooregum was, I think, 
the most affected region. Since then the 
Champion Reef has taken the premier place 


in this. undesirable contest, and in view of 
the general uniformity of the rocks one seeks 
for other features in which a maximum or 
minimum is reached in the most affected areas. 
A study of the underground workings shows 
that in Champion’ Reef down to the 25th level 
we have the area of maximum intensity of 
stoping for the whole field. Although in the 
Mysore mine a greater bulk of rock has been 
removed, the stoping has been spread over a 
wider area, or rather series of areas, with in- 
tervening patches of solid country, whereas in 
Champion Reef stoping has been almost con- 
tinuous from one end of the mine to the other 
from about the 19th to the 25th level, and 
whether the conclusion is justified or not the 
association of this feature with the increase 
of air blasts in this zone is a reasonable 
hypothesis in the investigation of an intricate 
problem. 

As the result of detailed discussion of the 
problem with the superintendent of the mine 
it was decided to shut down the whole of this 
large section of the mine. Enormous quanti- 
ties of waste, rock have been put into these 
stopes for some years past, but this has not 
sufficed to check the air blasts; on the con- 
trary, they have increased. We hope that in 
the course of time the air blasts will tend to 
wear themselves out, and that the fractured 
hanging wall will rest comfortably and secure- 
ly on the filling. It may then be possible to 
attach the valuable ore reserves in the area. 
It may not be realised what a decision of this 
character may mean from a mining point of 
view, and it may be well to note for the in- 
formation of those who appear to think that 
the mining companies take no trouble, or 
shirk expense, to avoid accidents, that the 
closing of this section means the locking up of 
a good deal of valuable ore which has already 
been developed and opened up, and from which 
a quarter of a million sterling, or more, could 
be easily and cheaply extracted. How long it 
will remain locked up, or whether it will be 
lost for ever, must be left to the future to 
decide. In pursuance of the same policy en- 
deavours are being made to prevent a repeti- 
tion of the special circumstances of this case 
and to arrange for working in distinctly sep- 
arated blocks. In many cases this is easy 
enough, as the shoots are usually separated by 
large patches of barren ground, but the idea 
is to go farther than this and to divide up the 
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shoots themselves into alternate stoping sec- 
tions and huge pillars. From a mining point 
of view it may not be easy to carry this out, 
and the problem of attacking the huge pillars 
will then remain. The scheme is, however, 
under discussion, and I hope that in default 
of anything better it will be possible to in- 
troduce it with appropriate modifications to 
suit the circumstances of different mines. 
With regard to the filling of stopes, at any 
rate on the steeper portions of the veins, the 
practice of taking the stopes down a certain 
distance and then putting in a stull and filling 
above it before continuing the stope in depth 
has been discontinued for some time past. 
These stopes are now carried down the whole 
depth of 100 ft. or so from one level to an- 
other without any filling, but with stulls at 
intervals covered with heavy lagging so as to 
catch up pieces which may fall or burst off. 
In the case of an air blast some or all of these 
stulls might be broken or thrown out, but our 
experience has been that the same thing occurs 
even when filling has been put in above, only 
in the latter case the filling is likely to go to 
the bottom and increase the mess and the 
difficulty of rescue. The main reason for the 
change of procedure is that in filling shallow 
sections of stopes there is great difficulty in 
securing complete filling and compactness in 
these shallow sections, with the result that at 
the end of it all the filling is not of much 
use, and does not help to support the hanging 
for a long time. This means heavy pressure 
on the unstoped margins for a long time, and 
tending for the hanging to continue to fracture. 
Under the present scheme, when the stope has 
been completed to its depth the filling is shot 
right down from top to bottom, forming a 
much more compact mass. This is done be- 
fore the next section of the stope is taken 
down, and so far as we can judge the scheme 
has been satisfactory. I have referred to this 
before, but I do so again in order to suggest 
that this more effective filling may be produc- 
ing some beneficial effect in regard to the 
general tendency for quakes to occur in stoped 
areas. As I have already said, we cannot ex- 
pect to get* rid of air-blasts and quakes. In 
discussing these phenomena some years ago 
I endeavored to distinguish between air-blasts 
and quakes both in regard to intensity and 
mode of origin. Since then the air-blasts or 
the bursting of rock as a result of. internal 
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strain and unconnected with pressures develup- 
ed by the stoping out of large areas have 
shown a tendency to increase in violence. At 
any rate, much more violent bursts are now 
known and recognized than was the case 10 
years ago. This appears to be quite local and 
sporadic, but the fact that they are sufficiently 
violent to break large quantities of rock and 
to fracture timbers suggests that many quakes 
which occur in the neighborhood of pillars in 
stoped areas may sometimes be due to the 
same cause and not merely to strain or frac- 
ture caused by excessive superincumbent pres- 
sure. 
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DRILLS FOR CRACKED ROCK 


Sometimes when a miner encounters seamy 
or broken ground, especially when it is com- 
posed of hard, shattered rock, the ordinary 
drill, sharpened as shown in Fig. 1, does not 
give good results, for the edge is frequently 
driven into a crack so that it is practically im- 
possible to loosen or remove the drill. 

This difficulty may be overcome by sharpen- 
ing the drill as shown in Fig. 2, where it will 
be seen that the corners have been turned back 
so that the cutting edge assumes a curved out- 
line. Such a drill point as this will ride over 


ordinary cracks and thus prevent sticking.— 
Coal Age. 
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CONCRETE MIXER AND PNEUMATIC CONVEYOR. 


A NOVEL COMBINED CONCRETE MIX- 
ER AND PNEUMATIC CONVEYOR 


We reproduce on this page an excellent 
photo of a novel and interesting and successful 
machine for the combined purpose of mixing, 
conveying and placing concrete as now so 
largely required in engineering construction. 

The essential feature of the machine is a 
large cylindrical drum with horizontal axis, 
driven by an independent engine or motor. 
It contains mechanical mixing apparatus and 
special appliances for delivering the mixed 
concrete to the outlet through which it is 
forced by pneumatic pressure while the drum 
continues to rotate. After a batch is discharg- 
ed the machine is stopped, recharged through 
the hopper then started again and so on con- 
tinuously. 

The trunnion outlet may be connected to a 
pipe from 2 in. to 8 in. in diameter, according 
to the capacity of the machine, through which 
the concrete is discharged in a continuous 
steady stream, with an air pressure of only 


15 to 20 lb. per square inch. This pressure 
is maintained steadily and uniformly, and is 
free from the fluctuations of from 5 to 40 
lb. that have obtained in pneumatic distribut- 
ing machines. The steady output of concrete 
doubles the capacity of the machine and re- 
duces the amount of compressed air by about 
50 per cent. per volume of concrete placed. 
A remarkable feature of the machine is its 
ability to discharge concrete made with fin. 
stone through a 2-in. pipe. Concrete with 1%- 
in. stone can be discharged through a 3-in. 
pipe, 2-in. stone concrete through a 4-in. pipe, 
and concrete made with run of crusher stone 
through a 6-in. pipe. 

Machines fitted with 2 or 3-in. discharge 
pipes distribute the concrete to a total hori- 
zontal distance of about 500 ft. and a vertical 
height of 90 ft., while the larger sizes, with 
from 4 to 8-in. discharge pipes can place it 
3,000 ft. away horizontally and too ft. high. 

The machines are operated by a single man, 
exclusive of those supplying material, and up 
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to and including 4-in. discharge pipe, have a 
capacity of from 20 to 50 yd. of concrete mixed 
and placed in 8 hr. 

The discharge pipe terminates with a rubber 
hose of the same diameter which for the small- 
er machines can easily be handled by one man 
and operated easily without any kick in the 
pipe. The hose is, of course, eventually worn 
out by the concrete, but its life depends largely 
on the quality of the rubber lining and has 
’ been found to be as great as 4,000 yd. of con- 
crete for an 8-in. pipe. A machine propor- 
tioned for a 2-bag batch of concrete and hav- 
ing a 3-in. outlet can discharge in Io sec., 
against 20 sec. required for the same amount 
of concrete mixed in the old machine with 
an 8-in. outlet. 

The large new machine has a capacity of 
about 500 yd. of concrete in 8 hr. when condi- 
tions are favorable. A 2-bag machine, 3-in. 
outlet, weighs complete about 8,000 lb. and is 
operated by an 8-h. p. engine or motor. The 
best results are obtained at a speed of about 
16 r. p. m. and concrete of any degree of 
consistency can be handled successfully with 
it. Enough water to prevent it from sticking 
to a wheelbarrow when the latter is dumped 
is recommended. 

The machines have been invented, developed, 
patented, and improved by James H. Graham, 
and are placed on the market by the Pneumatic 
Placing Co., Inc., 2 Rector St., New York. 





THE ATMOSPHERIC PROBLEM IN THE 
DEEPEST MINES 

The mines spoken of, the deepest working 
mines in the world, are in Brazil. The problem 
of reaching depths considerably greater in- 
volves mainly the question of hamer endur- 
ance. The matter is interestingly discussed 
in the report of G. Chalmers, superintendent 
of Morro Velho mine of the St. John del Rey 
Mining Co., Ltd. 

The system of distribution of the air, says 
the report, is becoming, as greater depth is 
attained, defective and requires modification. 
On rare occasions the downcast air at the bot- 
tom of the mine is comparatively low in mois- 
ture, by the time it has passed over two 
horizons. Consequently the efficiency of the 
men on the stopes above is considerably im- 
paired; in fact, 86° wet bulb (which represents 
the conditions of, say, horizon 16, at any rate 
during the rainy season) is supposed to be 
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the limit at which men can work with full 
efficiency, and as’ the mine deepens this will, of 
course, be more seriously felt. But by largely 
increasing the volume of air passing through 
the deepest explorations, and by leading the 
allotted quantity (after it has passed over the 
stopes of one horizon, or at the outside two) 
directly to the upcast and away to the surface, 
instead of passing it over the stopes above 
as in the old and existing system, the best 
possible conditions will be obtained. 

Due to the fact of our now being in a 
much better position as regards the mainway 
into depth, namely, of its being in advance of 
the explorations, Captain Watts has proved 
that it is possible to work each block by one 
vertical winze only, and our calculations show 
that this one winze and a steel pipe of 3 to 4 
ft. in diameter will, with the eastern paved 
airway, give ample ventilation to the stopes 
during the working out of a block of mineral. 
Consequently, one winze for mineral and fill- 


‘ing to act as a temporary upcast, which dur- 


ing the working out of each block disappears 
as the mineral is removed, is sufficient for the 
mining operations, and by sinking another 
vertical winze from one horizon to the other, 
never less than 50 ft. from the average line 
of the north wall of the lode, and some con- 
necting tunneling, a permanent return airway 
will be formed at a cost no greater than that 
of the old system of working out each block 
with two vertical winzes and a western wood- 
block airway and the eastern paved airway, as 
the large saving in the temporary western 
airway in the form of a 3 to 4 ft. steel pipe 
over the wood-block airway formerly used is 
more than sufficient to pay for the tunneling 
between the top of one permanent upcast winze 
and the bottom of the next, and that connect- 
ing the temporary winze with the permanent. 
There is another advantage in this system— 
namely, that when it is completely established 
we have a second permanent way into depth 
from horizon 17 down. 

It was difficult to determine the point at 
which the improved system should commence, 
but for various reasons No. 23 winze offers 
the best opportunity for an independent up- 
cast airway, and consequently it has been de- 
cided that the new system should commence 
from this point. 

The benefit of the proposed alteration in the 
ventilating system will not be felt on the blocks 














of mineral to be worked out from horizon 17 
up, but from 17 down. Those of us who have 
been responsible for the reopening of this 
mine from surface to its present depth of 
5,826 ft. have had the opportunity of realizing 
the steady rise in temperature as the depth has 
increased and have been frequently reminded 
of the difficulties in store for us, especially at 
such times when an inadequate volume of ven- 
tilating air had been passing over the stopes 
or through explorations, caused by the partial 
closing of airways, the failure of fans, or by 
the explorations progressing more rapidly into 
depth than the main ventilating system. How- 
ever, for many years it was possible to keep 
down to a reasonable figure the temperature 
to which the miners were subjected, and it 
appeared that by increasing the volume this 
condition could be maintained. 


In the first place, natural ventilation was 
sufficient, later, furnaces had to be adopted 
during the hot season to assist the natural 
ventilation. As the mine became still deeper 
a Capel fan was installed at the top of the 
upcast “C” shaft to ensure a more constant 
volume of air. Finally, a Sirocco fan of large 
capacity was installed in place of the former, 
the output of which could be increased by 
additional power when required. Besides this, 
auxiliary fans are used on all explorations be- 
yond the main system. 

The existing ventilating system, which is 
referred to above as not satisfactory at the 
present depth, was forced upon us at a time 
when a more elaborate one of an entire in- 
dependent airway from surface down, which 
naturally recommended itself, would have been 
too expensive. The former represented the 
cheapest means of ventilation, and until quite 
recently met the case satisfactorily. As depth 
has been attained the necessity for modifica- 
tion in the distribution of the air becomes im- 
perative. The lode has so far shown no signs 
of failure in size or value in the lowest ex- 
plorations. The prospects of this company 
being able to work it profitably to a great 
depth seem only to be limited by cost of wind- 
ing, hauling, handling, mineral, and other en- 
gineering matters. 


It was decided some years back to institute 
investigations with the object of obtaining in- 
formation as to the increasing air and rock 
temperatures and add to cost the deeper the 
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mine is sunk. Bore holes were made, and the 
temperatures taken. 

From the temperature readings we were able 
to construct a rock temperature grade as a 
guide to what we might expect in depth. 

As before stated, without this rise in tem- 
perature from the rock and other causes, the 
probable running engineering expenses in 
working the mine down would not mean a 
very serious increase, and this has proved it- 
self in practice as far as we have gone. Sup- 
posing the lode continues the same in size and 
value to horizon 20 (a vertical depth of 7,626 
ft.) it could be worked profitably to that point 
and even to a much greater depth, but from the 
grade on our temperature chart the rock at 
horizon 26 would be no less than 126.5° F. 
at the moment of opening. 

We have, of late, realized from practice that 
the best we can now expect in the absence of 
artificial cooling would be a point where the 
efficiency of the men would be affected. 

The temperature of the rock that had been 
laid open and exposed to the ventilation for 
some time year by year fell to some extent, 
but the deeper we went the cooling effect of the 
ventilating air would become less efficient, as 
we were year by year largely increasing the 
rock area; but beyond certain reasonable limits 
we could not increase the volume of the air, 
and consequently, unless the air could be 
artificially cooled on surface, advantage being 
taken of the operation to deprive it of some 
of its moisture, the possibility of working the 
mine to horizon 26 would be small, unless the 
working hours were reduced by the introduc- 
tion of four shifts in the place of three. It 
was decided to make further efforts in obtain- 
ing more reliable information as regards this 
important question so as to arrive at the most 
economical and efficient means of reducing 
both the temperature and moisture of the at- 
mosphere within the mine. 

The increase of air temperature, due to the 
air becoming more dense as it passes down 
the mine, showed under normal conditions an 
increase in rock temperature of approximately 

1° F. for every 180 ft., while the increase in 
rock temperature is approximately 1° F. for 
every 125 ft. 

During the cold season an experiment was 
tried by night, when the temperature was con- 
siderably below the normal, in which a known 
volume of air was passed through a measured 
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distance of the adit tunnel into the mine, the 
rock temperatures being taken throughout the 
distance of the tunnel and period of trial, and 
at the end of 5 hours it was interesting to 
find that a considerable fall in the rock tem- 
perature had taken place, and it would no 
doubt have continued to do so to some extent 
had it been possible to maintain a supply of 
cool air, but as the sun rose the air became 
warmer and the rock rose again to its original 
temperature. 

The drying of the air has always been con- 
sidered necessary in conjunction with the cool- 
ing operation, but its importance was not so 
fully understood until information was gained 
from a valuable paper by Prof. John Cadman. 
Unfortunately, the drying of the atmosphere 
is somewhat antagonistic to a satisfactory solu- 
tion of the dust question, which necessitates 
watering of the roads and stopes to keep down 
the dust. However, the proposed distribution 
of the air, previously referred to, will appar- 
ently do far more to overcome the dust trouble 
than the drying of the air will make against 
our efforts in this respect, as the allotted 
quantity of air, after passing one stope or at 
the outside two, will go directly with what 
dust it has taken up, to the upcast and away 
to surface, instead of the present system, in 
which the same air passes the bottom stopes, 
thence over the remaining stopes, with some 
slight addition of fresh air at each horizon, 
but accumulating dust all the way, until it 
finally reaches the highest stope, and thence 
goes to surface. 

The actual necessities as regards cooling and 
drying to ensure that as greater depth was 
attained the miners would work in a perfectly 
healthy atmosphere (even more so than in the 
upper sections) having been appreciated, the 
next point to determine was where the opera- 
tion of cooling and drying should take place. 
Some advice had been offered to the effect that 
it would be most advantageous underground, 
and it is true that some benefit would be de- 
rived from this; but the increase in mechanical 
appliances underground represents a serious 
obstacle to our particular form of mining oper- 
ations, and, further, on account of our princi- 
pal cooling agent (water) being found on sur- 
face in abundance, while underground there 
is very little, and that at a high temperature 
it has been decided that the cooling plant 
should undoubtedly be installed on surface. 


COMPRESSED AIR MAGAZINE. 


Eric Davies, whose duty it has been to carry 
out the investigations, has also been entrusted 


‘with the designing of a plant which we con- 


sider most suitable for the purpose, and care- 
ful study has led to the proposing of this 
plant, not for extreme cooling or drying of the 
air, but one in which each operation will be 
performed to the most economical point, at the 
same time making use of ordinary cooling 
appliances which in practice have long since 
proved their reliability in cold storage, dry 
blast for furnace and other installations, and 
in consequence it represents a thoroughly prac- 
tical scheme, which will effectually remove the 
one serious obstacle against the company being 
able to work the mine to a great depth. As 
regards the necessary power for driving the 
plant, this is not excessive, amounting to ap- 
proximately 4oo h. p., and as to the provision 
of this power, with that of 200 h. p. for venti- 
lation, and other additions necessary for the 
working into depth, it has been satisfactorily 
arranged for. 

The mine captain considers the efficiency of 
the miners is very little affected so far, and the 
writer is inclined to think that men who have 
been used to the damp, hot climate of Brazil 
for some years are probably more capable of 
working efficiency in 86° wet bulb temperature 
than men in England accustomed to a damp, 
cold climate on the surface. Often enough 
in the hot season here the change from sur- 
face to the bottom of the mine is only slight, 
but the change in England would, of course, 
be a far more severe trial. Even in the 
hottest places in the mine the contractors are 
eager to work 12 hours, and had it not been 
for our complying with this to some extent we 
should have lost our men. It is, however, 
evident that in spite of the apparent possibility 
that this climate is favorable to the efficiency 
of men working in hot mines, 8 hours is quite 
sufficient for steady workers at the present 
depth. 





The first company to undertake the manu- 
facture of pneumatic tires was the Dunlop 
Company, organized in Dublin, Ireland, in 
1889, with a capital of about $75,000 to make 
tires for bicycles, and it rapidly grew to be a 
great business. Then came the automobile to 


add its demands, and to-day, only 27 years 
later, the pneumatic tire business of the world 
is estimated at $650,000,000. 
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FIG. I. A RAILROAD SCRAP YARD, 


A HANDY PNEUMATIC PRESS FOR 
RAILROAD YARDS 


The half tones herewith will serve to illus- 
trate a powerful pneumatic press designed by 
Mr. E. G. Gross, Columbus, Ga., Master Me- 
chanic of the Central of Georgia Railroad. It 
is especially designed for railroad work, new 
work, repair work and for scrapping material. FIG. 3. STRAIGHTENING TRUCK SIDES. 

The press, which is intended for permanent suitable gearing. The press cylinder supported 
installation in shop or yard, consists essentially by the traveler is thus movable from end to 
of a heavy rectangular casting with steel up- end of the beams. 
rights at each end supporting a pair of I The cylinder is 19 in. in diameter with a 
beams, with stays to each corner of the base. vertical piston travel of 3 ft. and with the 
There is a traveling carriage upon the beams usual railroad shop air pressures it is capable 
movable longitudinally by a hand chain and of a force of over 100 tons. Suitable air 
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FIG. 2. FORMING HOPPER SHEETS. FIG. 4. BENDING ROLLS. 
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valves control the movement of the piston both 
downward and upward. On account of the 
intermittent character of the work the con- 
sumption of air is not large. 

The press is very simple and does not call 
for skilled labor to operate it. One of the 
presses has been in constant service four years 
without calling for repairs of any kind. 

A great number of photos are extant show- 
ing the wide range of work to which the press 
is adapted. It is thought that these here pre- 
sented will be sufficient. ss 

Fig. 1 shows a railroad yard in which one 
of these presses is installed, being housed 
under the shed at the left. Fig. 2 shows the 
press on new work, forming hopper sheets for 
steel coal cars. In Fig. 3 the press is on re- 
pair work, straightening bent truck sides. Fig. 
4 shows the bending of 90 lb. of guard rails. 

The press is now on the market, manufactur- 
ed and sold by Curtis Pneumatic Machinery 
Company, St. Louis, Mo. 





ACTUAL COSTS OF MINE HAULAGE BY 
HORSES AND BY COMPRESSED AIR 
BY RAVUL GREEN.* 

The following comparisons only apply to 
mines working under the following conditions: 
Seams pitching 25 degs. or more; pit cars 
containing two or three tons; rails weighing 
30 to 4o lb. per yd.; grades fluctuating but 
little from 0.46 to 1.00 per cent. in favor of 
the loads; gangways roomy; tracks fairly well 
kept; curves few-and slight. 

COMPRESSED AIR» HAULAGE. 

An average summer month of I9I5 was 
chosen for the test. The output was 33,826 
tons, and the number of haulage shifts 10.5. 
All expense chargeable to haulage, including 
work done on idle days, holidays, and Sundays, 
has been allocated to that item. Two hundred 
3-ton steel cars were in use, equipped with 
18-in. Hadfield wheels. The gangway was laid 
with 4o lb. rails. Besides the morning haulage 
shift, an afternoon and a midnight shift were 
employed. Only sufficient drivers were oc- 
cupied on the midnight shift to fill all cars 
in preparation for the day shift, besides hand- 
ling such supplies and material as are always 
needed in a coal mine. These extra hands 
*Rocky Mountain Branch, Canadian Mining 
Institute. 
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being chargeable to haulage, tend to increase 
costs, especially if there are many idle days. 
All locomotives were of the H. K. Porter 
standard compound type. The haulage com- 
prised two operations: Firstly, the gathering 
or loading from the mine chutes, and haulage 
to a main parting—the trips consisting of some 
10 to 20 cars, with 6-ton locomotives; secondly, 
the haulage of 4o-car trips, from the main 
parting to the tipple approach, by the use of 
g-ton locomotives. 

The monthly expenses amounted to: Track 
cleaners, drivers, trackmen, etc., $2,335; power 
house labor, $599; material repairs, cars, boil- 
ers, locomotives, $426; coal and other supplies, 
$1,238; total, $4,508. 

In order to obtain an accurate account of 
depreciation costs, the following items were 
taken from the equipment ledger: Char. haul., 
$13.345 (being 50 per cent. prop. of $26,690 
cost of boilers, pumps, heaters, and headers) ; 
two compressors, $25,000; eight locomotives, 
$28,300; pipe lines, $12,800; 200 cars, $30,000; 
boiler and power house at 50 per cent. prop. 
charg. haul., $5,000; total, $114,445. Deprecia- 
tion at II per cent. per year would equal 
$1,048 for one month. 

Ton miles handled for the month, 70,260. 

Cost per ton mile per item: Mine labor, 
$0.33; power house labor. $0.007; material 
repairs labor, $0.006; coal and other supplies, 
$0.017; equipment II per cent., $0.015; total, 
$0.078. 

If a full month’s run had been realized, that 
is, if the shipments had reached, say, 41,000 
tons instead of 33,000, the theoretical cost 
would have been $0.060 instead of $0.078. How- 
ever, it is doubtful if this figure would be 
reached in practice, as it is based on all the 
costs decreasing in the same ratio as the ton- 
nage increases, which, in this case, is obviously 
unture. For example, the mine labor, the 
material repairs, and the. supplies increase 
practically in the same ratio as the tonnage. 
Again, the power house and equipment ac- 
counts are more or less fixed in their total, 
whatever the tonnage. Probably $0.070 would 
bé a very conservative figure to take in such 
an instance. 


HORSE HAULAGE. 


The details of conditions under which the 
test was carried out were: Total tons shipped 


during the month, 15,573; days haulage worked, 


































































25. The cars were steel framed, wooden boxes, 
of 2-ton capacity, 18-in. Hadfield wheels; rails, 
40 lb. to the yard; tracks in fair condition— 
no sharp curves; grade quite uniform, averag- 
ing 0.5 of 1 per cent. in favor of the loads. 
An afternoon shift of drivers was employed 
in order to prepare a full string of loaded cars 
for the morning shift. Good heavy horses 
were used. The haulage consisted of two 
operations: First, hauling from the mine 
chutes by single horses to a main parting; sec- 
ond, hauling from the main parting to the 
tipple approach by means of a three-horse 
spike team, 20 to 25 pit cars composing a trip. 

The monthly expenses amounted ‘to: Track 
cleaners, drivers, helpers, $884: repairs to cars, 
etc., $164. Supplies and attendance on 22 horses 
totalled $330. Depreciation charges: For 
horses this figures as follows, averaging over 
a period of five years: Total horses owned, 
83. value $16,600. Less horses killed, 20, value 
$4,009; loss on 28 horses sold, $3,560; loss on 
value of balance, $3.500; total, $11,060. Loss in 
five years, 66 per cent., or 13 per cent. per 
year. 

Depreciation on horses: 22 horses at $200 
each equals $4,400 at 13 per cent. yearly, for 
one month equals $48. Depreciation on equip- 
ment: 130 pit cars at $110 each equals $14,300; 
stables, stable equipment, tools, $2,966; total, 
$17,266. Depreciation at II per cent. per year 
equals monthly $167. 

The total monthly expenses are therefore as 
follow: Labor, $1,048; supplies, $330; depreci- 
ation horses, $48; depreciation equipment, $167; 
total, $1,593. 

Total ton miles hauled, 14,450. 


COMPARISON PER TON MILE, 





Compressed air. Horses. 

TOONS oid Ci Ae eles $0.046 $9.072 
STS a eames ae 0.017 0.022 
Depreciation ....... 0.015 0.015 
Total cost. .....:. $0.078 $0. 109 


The conclusions to be deduced from the 
above facts are that: First, compressed air 
haulage is about 3c. per ton cheaper than horse 
haulage; second, cost of supplies and deprecia- 
tion are about the same in each case; third, 
compressed air permits of from two to three 
times as much coal (in certain cases probably 
more) being handled than by horse haulage; 
fourth, the main reason for lower cost by com- 
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pressed air is due to the labor item, in this 
case about 3c. per ton; fifth, the total of %c. 
per ton for compressed air haulage could un- 
doubtedly be reduced to 7c. for a month of 
25 working days. 





A HANDY DIVING HOOD 

To make possible the repair of minor in- 
juries to boat hulls without the necessity of 
dry-docking, a Florida man, says Popular Me- 
chanics, ignoring the reader’s right to know 
who or where, as 
is custom, has de- 
vised a diving 
hood. This may be 
placed over the 
head of a_ good 
swimmer, and the 
man lowered over 
the side of the 
boat. Air is pump- 
ed down through 
a hose, and if too 
high a pressure is 
attained, the sur- 
plus escapes through holes in the hood’s lower 
edge. Wearing a head covering of this sort, 
the diver can remain under water much longer 
than without. It is thus possible to make emer- 
gency repairs even though far from land and 
ordinary sources of help. The device has found 
particular application in tropical waters, where 
a full diving suit is excessively warm and cum- 
bersome. Sometimes this type of headgear is 
used by the swimmers as an aid to under-water 
tussles with sharks, a sport in which some of 
the more daring delight. 














THE SAND BLAST FOR MONUMENTAL 
LETTERING 

The following we take from a circular issu- 
ed by Foster & ° Hosler, “Pneumatic Out- 
fitters,” 431 S. Dearborn St., Chicago. 

HAVE SUFFICIENT AIR, 

Do not attempt to install a Sand Blast or 
New Process, etc., until you know positively 
whether you have a Pneumatic Plant large 
enough to operate it. Consult some firm that 
knows and will tell you honestly and will also 
inform you what the cost will be of a proper 
and satisfactory outfit in your shop. 

Do not let anybody tell you that a Sand 
Blast can be operated satisfactorily on 30 cu. 
ft. of air per minute, as it absolutely cannot 
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be done, and the man who says it can is not 
practical and does not know what he is talking 
about. It requires a good medium-sized plant 
to operate a Sand Blast. It takes from 4o 
to 50 cu. ft. of air per minute with an 1%” 
or 3-16” nozzle on the Sand Blast Hose, which 
are the general sizes used. It requires a 7% 
h. p. motor to run such an Air Compressor 
for 40 to 50 cu. ft. of air at from 60 to 70 
lbs. air pressure. You must have the above 
air capacity and pressure to get good results 
from the Sand Blast, and it does not make any 
difference whose Sand Blast or New Process 
you install, as they all are the same in air 
capacity where they use a ¥%” or 3-16” Sand 
Blast Nozzle for blowing the sand against the 
work. The air capacity depends on the size 
of nozzle on hose and also the air pressure 
used. 
SAND BLAST LETTERING 


The Sand Blast method of cutting raised 
letters, and also tracing, is the quickest and 
best of to-day, and every dealer that has 
sufficient work for it and can afford to install 
a Sand Blast Outfit will surely save money 
on all such work, but he must have the work 
to get the value out of a plant of that kind. 
All Sand Blast lettering must be cleaned and 
finished up with a Pneumatic Tool if you 
want to turn out good first-class work; there- 
fore, do not let anyone tell you different. 

The inscriptions or tracings are all laid out 
the day before they are blasted. The Sand 
Blast will cut an ordinary inscription raised 
1%” in from 30 to 40 minutes. It will require 
from 3 to 4 hours to clean up and finish the 
above inscription. The traced work does not 
require any finishing with the Pneumatic Tool, 
as the Sand Blast will do the work excellently. 
Sunk letters, square or V shape, are not profit- 
able to cut with Sand Blast as raised letters, 
hence, the most saving is on raised inscriptions. 
The heavy raised family name is not so profit- 
able, but the 1-16”, 1%”, 3-16” and 4” raised 
family names are profitable. 

NEEDS SEPARATE ROOM 

Every Sand Blast Machine should be used 
only in a separate room made especially for 
the purpose with a Blower and Separator, so 
as to separate the dust from the sand and 
make it sanitary for the operator. No Sand 
Blast Machine should ever be used in a work- 
shop or showroom, only in a separate room 
as above stated. 
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PUMPING 7,500,000 GALLONS DAILY BY 
AIR LIFT 

The entire water supply (7,500,000 gal. per 
day) of El Paso, Tex., a city of 100,000 popula- 
tion, is raised from 32 deep wells by an air- 
lift system, making this probably the largest 
and most notable installation of its kind in the 
country. The water-works were taken over 
by the city from the International Water Co. 
in 1910 and since then improvements have been 
made under the supervision of Frank H. Todd, 
Consulting Engineer for the city. 

The wells are 8 to 14 in. in diameter and 
500 to 600 ft. deep. They are sunk in a high 
mesa north of the city, near Fort Bliss. The 
mesa is a part of the noted Tularosa Valley 
(the underground water-supply of which is the 
subject of a recent United States Geological 
Survey paper). These wells pass through 
irregular beds of clean but very fine sand with 
interbedded layers of clay. The latest wells 
have been driven by the clay-puddling method, 
in which no drill casing is used. The well 
casing is standard wrought-iron or steel pipe, 
with vertical rectangular slots 3éxIo in., cut 
out of the sections of pipe that pass through 
the water-bearing strata. These cuts are made 
by the water-works employees on the job. The 
method of placing the air line, shown in the 
accompanying sketch, is new and was devised 
by Mr. Todd. The air line is 2 in. and the 
water line 6 in. in the new 12-in wells. The 
air line is 2 in. and 
the water line 6 in. in 
the new 12-in. wells. 
The air inlets are about 
214 ft. below the ground 
surface. The level of 
the water in the wells 
has gone down from 
about 177 ft. in -1905, 
when the first wells were 
sunk, to about 200 ft. at 
the present time. Each 
(12-in.) well yields 
about 450 gal. per min. 

The’ air-compressor 
plant consists of two 
old steam-driven com- 
pressors, one a 750-cu. ft. 
Ingersoll-Rand and a 2,600-cu. ft. Ingersoll- 
Sergeant. The new equipment added since the 
city took over the works includes a 3,600-cu. 
ft. Allis-Chalmers steam-driven unit and two 
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2,000-cu. ft. Diesel-engine Nordberg compres- 
sor units. The Diesel engines are each 500 
h. p., Fulton Toisi engines, built by the Fulton 
Iron Works, St. Louis, Mo. Each is direct- 
connected to a 2,000,000-gal triplex pump on 
one side and a 2,000-cu. ‘ft. air compressor on 
the other. 

Water lifted by the air is delivered by con- 
crete conduits to a centrally located basin 
where it flows to the pump intakes over a 
measuring weir. The water supply is then de- 
livered into the city mains by high-pressure 
pumps.—Engineering News. 





A JACKHAMER TACKLES AN ODD JOB 
BY H. L. HICKS. 


The Portland Contracting Company of Potts- 


ville, Pa., in driving a tunnel for the Har- © 


leigh-Brookwood Coal Co., at its Stanton 
Colliery was approaching some old workings. 
The exact depth at which these would be en- 
countered was not known, and to make sure 
that they did not contain water it was decided 
to drill a test hole. 

No prospecting drill was available, and as 
time was of the utmost importance, to avoid 
the delay of calling in a drilling contractor 
they determined to try drilling a deep hole with 
a jackhamer. 

The hole was started with four pieces of 
steel, 3, 6,.9 and 12 ft. long, sharpened to a 
2-in. gage. After drilling ahead 12 ft. a bit 
was welded into a 2-ft. length of I-in. pipe 
and a shank into another similar length. With 
some extra-heavy couplings these were con- 
nected to a 10-ft. length of the same size pipe 
and drilling was resumed. 

It was expected that the old workings would 
be reached at any time after drilling to this 
depth, but it was necessary to add successive 
2-ft. lengths of pipe, resharpening the bit each 
time, until a 30-ft. steel was being rotated by 
the little 40-lb. jackhamer. 

When the drill ran into the old workings 
at this depth the drill bit was 15% in. in 
diameter. The extra-heavy pipe couplings were 
beginning to bind in the hole, but the operator 
predicted that he could “go a few feet more 
if he had to.” 

This hole was drilled through hard slate 
formation on about a 6-deg. pitch —Engineer- 
ig Record. 


PNEUMATIC PLACING SAVES SPACE 
IN CONCRETING RETAINING WALL 


BY D, S. STUDDIFORD. 


Pneumatic placing was used to advantage in 
building retaining walls and abutments con- 
taining some 30,000 yd. of concrete on the 
grade-separation work of the Baltimore & Ohio 
Railroad in Pittsburgh. Ordinary methods 
might have been employed for concreting the 
piers and abutments, but the retaining walls 
were located so close to main-line tracks over 
which traffic was maintained that lack of space 
precluded the satisfactory use of such methods. 

An electrically driven air compressor was 
set up on vacant ground just off the right-of- 
way about midway of the length of the walls. 
From this plant, which had a capacity of 
2,200 cu. ft. of free air per minute, a 6-in. 
pipe line 2,000 ft. long conveyed air to the 
mixing plant. The mixer, a %-yd. Type B 
machine made by the Pneumatic Placing Com- 
pany, Inc., was located under a gravel bin of 
40 yd. capacity and a sand bin of half this 
size. Adjoining the bins was the cement house, 
holding four car loads. The bins were fed by 
a 20-ton crane. Cement was unloaded into 
the house direct from railroad cars, and con- 
veyed to the mixer on a track running length- 
wise of the house. Two measuring tanks were 
used, one filling as the other discharged. A 
perforated pipe circling the top of the mixer 
insured an even distribution of water and pro- 
duced a uniform mix for each batch. 

Instead of being shot directly into the form, 
the concrete was conveyed through an 8-in. 
pipe to a hopper placed on top of the traveler 
which supported the Blaw wall forms. This 
was found to be more satisfactory from the 
standpoint of separating the stone from the 
grout than to have the pipe discharged into 
the form direct. Wooden chutes leading to 
various parts of the form distributed the con- 
crete from the hopper, the flow being controll- 
ed by gates. The form sections were 65 ft. 
in length and 20 ft. high. As the hopper was 
fastened to the top of the traveler, it moved 
with the traveler when the form was moved. 
The only work necessary to resume concreting 
was to insert extra lengths of pipe in the 
delivery line. 

The quantity of concrete placed varied with 
the distance of the form from the mixing plant, 
It was found that at a distance of 400 ft. 
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about 35 cu. yd. per hour could be placed, while 
at goo ft. the quantity fell to between 25 and 
30 yd. ; 

Only the actual space for setting up the 
forms was required by the side of the main- 
line track, and it was possible to locate both 
the air plant and the concrete plant where 
vacant space was available. One setup of the 
mixing plant, which was constructed so as to 
be easily taken down and moved, sufficed to 
concrete 900 ft. each way, or a total stretch 
of 1,800 ft. P. J. Joyce & Company, Inc., are 
contractors for the work.—Engineering Record. 





PREVENTING DUST EXPLOSIONS IN 
GRAIN SEPARATORS 


As a result of a study of explosions in 
threshing machines the United States Depart- 
ment of Agriculture recommends for the pre- 
vention of fires and explosions three measures, 
as follows: 

(1) The installation of an efficient ground- 
ing system for the removal of static electricity 
from the machine; (2) the installation of a 
suction fan:to remove smut and dust and to 
prevent the formation of an explosive mixture 
of dust and: air while the threshing is being 
carried on; and (3) the installation of a device 
to act as an automatic fire extinguisher. which 
in the event of. fire will not only save the ma- 
chine but will prevent the flames from spread- 
ing to the surrounding grain. 

The first two of these devices have been 
tried with successful results in the field. The 
automatic fire extinguisher was not constructed 
until the threshing season had been closed, but 
it has been tested under severe conditions in 
the explosion galleries of the Bureau of Mines 
at Pittsburgh, and in these tests it has operated 
successfully. It has also been tested under 
practical threshing conditions at the govern- 
ment farm at Arlington, and has proved effec- 
tive in extinguishing fires which were produced 
in different types of grain separators there. 
Blue prints of each of these devices may be 
secured upon application to the office of Public 
Roads and Rural Engineering of the depart- 
ment at Washington. 

The best method, the investigations indicate, 
for carrying off any static electricity that may 
be produced is to connect wires from all mov- 
ing parts on the machine to one wire and to 
ground that wire. The suction fan is arranged 
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to exhaust from above the cylinder and also 
from beneath the pan. While it is pointed out 
that there is no way of absolutely demonstrat- 
ing that either the grounding of the machine 
or the suction fan actually prevents explosions, 
the fact remains that no such occurrences have 
taken place, so far as is known, with separa- 
tors that were properly equipped in this way. 
These devices, however, do not remove all 
danger from fire, for, in addition to electric 
sparks, foreign materials which find entrance 
into the separator may start fires, and for this 
reason the automatic fire extinguisher is re- 
garded as a desirable additional protection. 





A NOVEL SUGGESTION 


The man who “rifled” the pipe through which 
heavy crude oil is pumped solved a difficult 
problem, for, by mixing a little water with the 
oil, the centrifugal action produced by the 
“rifling” keeps the water in contact with the 
pipe and the oil then does not adhere to the 
pipe. There are conditions where rotary mvu- 
tion of liquids in pipes is objectionable. For 
example in pumping water containing granular 
matter (e. g. hydraulic dredging), rotary mo- 
tion throws abrading particles against the pipe. 
Might it not be wise in such cases to use pipe 
of rectangular cross-section? 

The above sentence, our italics, comes to 
us in Engineering and Contracting. It sug- 
gests great possibilities, but vastly greater im- 
possibilities. 





THE BLASTED MOSQUITOES 


The following information is official, hav- 
ing been copied from the Year Book for 1916 
of the Commissioners of the Borough of Had- 
donfield, N. J. 

“The residents of West Haddonfield were 
for years pestered and tormented by mosquitoes 
which it was learned, upon investigation, were 
propagated in stagnant pools between the rail- 
road and Hadden Ave. It was found prac- 
tically impossible to drain these to the street 
gutters hence another method had to be em- 
ployed and it was decided to sink the water 
into the ground. Under the supervision of 
L. Z. Lawrence a heavy charge of dynamite 
was sunk and discharged about 20 ft. under the 
surface. This caused the pools to disappear 
in short order and no water has accumulated 
at this point up to the end of the year.” 
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THE FUTURE OF AVIATION 


The art of flying is for the human race 
a completely established fact. Evermore man 
may fly as the bird flies, but faster and 
farther. It is not easy to realize that this 
achievement belongs entirely to the present 
century and may be its most epochal event. 
The development of the aeroplane since the 
first flight of it has gone along with phe- 
nomenal rapidity, and has already been car- 
ried so far that it is not possible to predict 
what its future may be farther than that it is 
to have a prominent place in human affairs. 


Even already it has transformed the art of 
war and, curiously enough, not by further 
additions to the traditional military devices. 
It has added little to the destructive agencies 
of war, and has not contributed to the art 
of killing, but it has entirely transformed the 
science of strategy. There can be henceforth 
no more surprises and no secret operations 
except they be subterranean or submarine. 
Picketing and reconnoissance are done entirely 
in the sky and done without guesswork. The 
present raging war could not now be carried 
on by either side without the aeroplane and 
the records of exports of these machines from 
the United States speaks of the foreign de- 
mand for them. In 1913 there were 19 ma- 
chines sent out of the country, in 1914 there 
were 40 machines, but for 1915 the number 
is only 2 less than 400. 


The latter figure represents a war demand 
almost exclusively. It may be said that all 
the builders have been so busy in this line that 
the use of the aeroplane for strictly peaceful 
purposes has been for the time ignored. The 
numbers of machines in use on all the fields 
of war, of which those of our design and 
manufacture are only a small fraction, is not 
the only particular to be noticed. There have 
been wonderful improvements in all the de- 
tails and a vast extension of the capacities of 
the machines. They have been made swifter 
and more powerful, more controllable, more 
reliable, safer. The battlefields have been 
vast testing fields and fields of experiment and 
suggestion which ultimately must show wel- 
come results in the peaceful skies which we 
may hope some day to see again. 

It may be expected that when the days of 
war are over—let us hope for a hundred years 
—the activities of the aeroplane will rapidly 
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increase and extend. It may be at first mostly 
a plaything for wealth and leisure, as with 
the automobile, which is daily coming nearer 
to the lives and uses of all the people. It 
may be expected also that the aeroplane, with 
all the possibilities of uncertainty accompany- 
ing its flight, will largely assume the func- 
tion of the race horse, but these, which we 
may call the preliminary uses of it, will all 
help to make flying safer, cheaper and adapted 
to every day uses. 





VENTILATING TUNNELS ON THE BAL- 
TIMORE & OHIO 


Comforts of travel on the St. Louis line of 
the Baltimore & Ohio Railroad have been 
increased by an improved system for ventilat- 
ing tunnels which has been installed in the 
mountainous district traversed in West Vir- 
ginia between Clarksburg and Parksburg. A 
ventilating plant has been completed at Eaton 
and work of similar character is being rushed 
as rapidly as possible at West Union. Two 
others at Silver Run and Ocean will be venti- 
lated during the present season. The ventilat- 
ing system, involving an expenditure of $70,000 
each, drives fresh air ahead of trains and in- 
sures comfortable temperature. This is ac- 
complished by means of large revolving fans 
propelled by steam power plants located near 
the portals. The water supply necessary for 
the operation of the plants was secured by 
digging wells to a depth below the point of 
pollution. Some time ago the Baltimore & 
Ohio installed a ventilating system in the 
westbound bore of Kingwood tunnel. This 
experiment has proven satisfactory.—Ry. and 
Loco. Engineering. 





ECONOMY OF BREAKING BOWLDERS 
BY BLOCK-HOLING 


The Bureau of Mines conducted an | in- 
vestigation to determine the comparative effici- 
ency of the block-hole and the adobe methods 
of breaking large bowlders. The results were 
reported in Technical Paper No. 17 of the 
Bureau. 

Large blocks of limestone of uniform tex- 
ture were rough-cut into cubes of approximate- 
ly the same size, and charges (two cartridges, 


*the drugs. 
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each measuring 1% by 8 inches) of 35 per 
cent. dynamite.were fired on the blocks with- 
out and with a mud capping. A charge with- 
out capping produced no effect other than a 
slight crack in the block. but an equal charge 
of dynamite partly confined by a mud capping 
broke a similar cube into many small pieces. 
Test of the block-hole method on a similar 
limestone cube, a I-inch hole being drilled 12 
inches deep in the center of a face of the 
cube, showed that 1 ounce of dynamite pro- 
duced as effective results, if this charge was 
confined by stemming firmly tamped to the 
top of the hole, as did an unconfined charge 
of about 1 pound of the same explosive fired 
upon the block. 

Block-holing, of course, involves a higher 
labor cost than mud-capping, but progressive 
quarrymen and miners have long since learned 
that by using the fast drilling Jackhamer for 
drilling the block-holes the extra expense of 
drilling is practically negligible when compared 
with the big saving made in the cost of ex- 
plosive. 





WHAT THERE IS IN COAL 


BY C. G. ATWATER. 


If there be any one who doubts that great 
natural law of the indestructibility of matter, 
certainly consideration of coal and its by- 


products should convince him. We do not 
know how hot the sun was in the forests of 
the Coal Age; we do not know whether con- 
tinuous thunder storms helped in nitrogen 
fixation; we do not know the color of the 
tropical vegetation, the odor of its blossoms, 
nor the taste of its fruits; whether they were 
poisonous or healthful, whether they grew 
slowly year by year or shot up over night as 
in fairy tales; but we do know that, buried 
deep in the earth, lost forever according to 
human standards, through centuries, we re- 
ceive again the sun’s heat and light and 
through the glowing furnace and in response 
to the chemist’s skill we again see those colors, 
smell the odors, and grow sick or recover from 
We may even taste those flavors 
and eat the fruits, or if not exactly them, at 
least some synthetic product so much like them 
that the ordinary man cannot tell the differ- 
ence.—Engineers’ Society of Western Pa. 
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HAMMER DRILL RECORDS AT THE 
FRANKLIN MINES, NEW JERSEY. 


The compressed-air rock drill made rev- 
olutionary changes in mining methods 
and in the reduction of mining 
in units of labor per ton of ore, and 
at Franklin,even more marked savings have 
been made through the development of ham- 
mer drills. There, in the days of hand drill- 
ing, a total of 8 ft. in three drill holes with 
varying diameters of 134 to 1% in. was con- 
sidered a fair 10-hour shift’s work,-and pos- 
sibly 8 tons of ore would be broken per drill- 
shift or 4 tons per man-shift. With 3-in. 
reciprocating rock drills from 20 to 40 ft. of 
drill holes, ranging in diameter from 2% 
to 1% in., would be the average work for a 
10-hour shift, although on rare occasions some 
men might drill as much as 80 or 90 ft. of 
holes in a shift, and possibly 20 tons of ore 
would be broken per shift, or 10 tons per man- 
shift, since two men were needed on a drill. 
It seems that as a rule a greater tonnage 
per foot of hole was obtained with hand drill- 
ing because of the fact that, rather than dis- 
mount and reset heavy drill columns, ma- 
chine men would tend to place as many holes 
as possible from one set-up, therefore many 
holes were placed disadvantageously for break- 
ing efficiency. Another cause, which would 
contribute to the same results, would be the 
difficulty of starting holes with piston drills 
on unevén sloping faces, so that holes were 
frequently deflected from the direction in 
which they were supposed to be placed. These 
figures would lead to the rough estimate that 
2% times as much tonnage per drilling man- 
shift was accomplished by piston drills as 
by hand drilling. 

With hammer drills 80 to 100 ft. of 13% 
to 14%-in. drill holes are placed by one man 
in a 10-hour shift, about 150 to 200 tons of 
ore will be broken per drill-shift and the 
same amount per drilling man-shift, or 15 to 
20 times the amount broken per man with 
reciprocating drills. Of course, the entire 
credit for such increase in tonnage cannot 
be given to the type of drill, for improved 
organization, system of working, and super- 


*From a paper before the American Institute 
of Mining Engineers, by B. F. Tillson, Frank- 
lin Furnace, N. J. 
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vision have undoubtedly played an important 
part; but the greater mobility and flexibility 
of the light hammer drills have permitted and 
encouraged a more efficient placing of drill 
holes; have cut in half the labor necessary to 
run a drill; and permitted a more effective 
supervision and mining scheme. 


DRIFTING. 


There have been no radical changes in the 
placing of the drill holes in drifts since the 
adoption of the air-feed hammer drill for this 
work, but one man with a ‘single machine is 
now placed in a heading; he is instructed to 
“pull” a “round” each 8-hour shift, stopping 
overtime if necessary, and to accomplish, an 
advance of 3% to 4 ft. per round. Two men 
operating a reciprocating rock drill formerly 
made an advance of a 5 to 6-ft. round in five 
10-hour shifts. So the drilling labor (runners 
and helpers) per foot of advance averages 18.4 
hours for the entire mine during the year 
1910, when reciprocating rock drills were 
solely in use. As shown by the average for 
1913, hammer drills reduced this figure to 
5.3 hours per foot of advance, or about one- 
third the former labor of drilling and blasting. 
The explosive costs have also been reduced by 
the use of hammer drills from the figure of 
$1.84 per foot of drift during 1910 to $1.40 
per foot in 1913, for two probable reasons. 

First, hammer drills permit the placing of 
drill holes smaller in diameter than those 
bored by reciprocating drills, so that an un- 
necessary amount of explosive is not required 
merely to fill the holes sufficiently to distribute 
the force of the explosion. 


Second, the flexibility and ease of rigging 
the light hammer drills permit and encourage 
a more efficient placing of drill holes. The 
almost exclusive use of 1 by 8-in. explosive 
cartridges now, as contrasted with the 1% by 
8-in. cartridges formerly used, demonstrates 
the first contention, for in terms of 1-in. 
powder, the equivalent of 36.8 sticks per foot 
of drift was used in 1910, and 34.6 sticks per 
foot in 1913. The drill shifts per foot of ad- 
vance have been lowered from 0.74 in 1910 
to 0.33 in 1913, and the corresponding drill 
hours from 7.4 to 3.0. 

The different drifts may vary in size from 
6 by 7 ft. to 8 by 11 ft. in section, and per- 
haps 7 by 8 ft. is an average section. Be- 
cause of the compact, tough nature of the 
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ground, it requires from 20 to 30 drill holes 
in a round, and 24 would be a fair average, 
so the drilling operation is an important fac- 
tor of the drifting costs. The following com- 
parison of the average drifting costs for each 
year shows the saving which has been possible 
because of hammer drills; but only the cost 
of drilling labor and explosives is considered. 
The record drift in 1913 was driven for $2.06 
per foot. 

1910. 1911. 1912. 1913. 
Drifting cost per foot $5.33 $4.92 $3.35 $2.70 


RAISING, 


In 1908, using 234-in. piston reciprocating 
rock drills, 0.7 ft. of 6 by 6 ft. raise per 10- 
hour drill shift was made with a labor ex- 
pense of 28.5 man-hours per foot of raise. 
About 27 ft. of drill holes were placed per 
shift, 24 holes were placed in a round, and 
16 lb. of explosives were used per foot of 
raise advance, at a cost of $2.70 per foot for 
supplies. Since labor was then paid $2 and 
$1.55 per 10-hour shift, the total cost of rais- 
ing was approximately $7.50 per foot of ad- 
vance. 

During the same year, 1908, hammer drills 
were introduced, and an advance of about 
1.5 ft. per drill-shift was made with a labor 
expense of 13.3 man-hours per foot of advance. 
About 50 ft. of drill holes were placed per 
shift, 24 holes per 5-ft. round, and 10 lb. of 
explosives were used per foot of advance, at 
a cost of $1.75 per foot for supplies and a 
total cost of $4.10 per foot of raise, or only 
55 per cent. of the cost with the reciprocating 
rock drills. 

The development of hammer drills with in- 
creased drilling speed permitted the reduction 
of the drilling labor to 7.8 hours per foot 
of raise advance, and the explosives cost to 
$1.54 per foot of raising done in the year 
1910; and a further reduction of 4.8 hours 
of drilling labor during 1912, and an ex- 
plosive cost of $0.93 per foot, although the 
wages were $2.20 and $1.70 per 10-hour shift. 
These costs rose slightly in 1913, since wages 
rose to $2.25 and $1.85 for 10-hour shifts, and 
in July of the same year the working hours 
were lessened from 10 to 8 and the hourly 
wage was increased to $0.281 and $0.231. How- 
ever, the cost per foot was then only 5.2 
hours of drilling labor and $1.03 per foot for 
explosives. About 18 drill holes are now 


placed to pull a 5-ft. round and two men are 
expected to blast a round each 8-hour shift 
and are each paid 11 hours’ time for perform- 
ing the task. 

The average raising costs for operating 


‘labor and explosives have been as follows: 


1910. 1911. 1912. 1913. 
Raising cost per foot $2.95 $2.31 $1.88 $2.22 


The record short raise (of about 50 ft. in 
length) for 1913 had a cost of $1.65 per foot, 
and the record long raise (about 100 ft. long) 
had a cost ef $2.09 per foot, with explosive 
costs, respectively, of $0.77 and $0.99 per foot 
of raise. 

STOPING. 

In 1909, when about 74 per cent. of those 
drills placing holes in the solid ore body were 
of the reciprocating type of 3-in. piston di- 
ameter, the ore production averaged about 20 
net tons of ore broken from the solid per 10- 
hour drill shift, with an equivalent of 1.1 sticks 
of 1 by 8 in. of 50 per cent. dynamite per 
ton of ore. 

In 1910, when about 72 per cent. of the 
producing drills were air-feed stoping (ham- 
mer) drills, the tonnage per drill shift rose to 
38 net tons with about the same amount of 
explosives (which cost $0.055 per net ton of 
ore broken), and 13.2 tons were broken per 
10-hour shift of men working in stopes, or 
1.32 tons per hour. Although there is no rec- 
ord of the breaking labor prior to this year, 
the fact remains that in the actual running 
of the drills only one man was used with a 
hammer drill while two men were employed 
with each reciprocating drill. 

In 1911, when the hammer drills were about 
80 per cent. of the total, the stoping efficiency 
profited by the improvements in the drilling 
speed of the hammer drills, and 121 net tons 
were broken from the solid per drill-shift with 
about 0.8 stick of 50 per cent. 1 by 8 in. 
dynamite per ton (at an explosive cost of 
$0.041 per ton), and 2.03 net tons were broken 
per man-hour of men working in stopes. 

In 1912, when about 98 per cent. of the 
stoping drills were hammer drills, 195 net 
tons were broken per drill-shift with about 
0.87 stick of 50 per cent. 1 by 8 in. dynamite 
per ton (at an explosive cost of $0.045 per 


ton, and at the rate of 2.56 net tons per man-. 


hour in the stopes. 
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In 1913, when all the stoping drills were 
har.mer drilis, the length of the working 
shitt was reduced from i0 to 8 hr. in the 
middie of the year and the tonnage broken 
per drili-shift feil proportionately to 170 net 
tons, but remained at approximately the same 
hourly rating as for the year 1912. However, 
the tonnage broken per man-shift in the stopes 
increased slightly to 26.7 net tons at an ex- 
plosive cost of $0.049 per ton, with the con- 
sumption of 0.89 stick of 50 per cent. 1 by 8 
in. dynamite per ton. The tonnage broken 
per man-hour was 2.97, which showed a steady 
gain over previous years. 

it should be noted that the explosives charg- 
ed against stoping include those used by the 
trammers in blasting ore in the chutes, and 
thus represent all the dynamite necessary to 
reduce the ore to the proper size for being 
handled through chutes and in the mill. 

OPENCUT. 

In order to provide broken rock for filling 
material to fill empty stopes to support the 
- remaining ore-body, “mill-holes” are develop- 
ed in limestone country rock at the surface. 
for some years it was the practice to use 
30-ft. bench-holes in the opencut for quarry- 
ing the rock, both 3-in. and 3!4-in. reciprocat- 
ing rock drills being used. It took steady 
work for two men to sink one 30-ft. hole in 
a 10-hour shift, and their work was hazardous 
because of the inconvenient localities where 
set-ups were made, and because of the clumsy 
weight of their machines and the long, heavy 
drill steels which were handied. After the 
success of hammer drills in the under- 
ground mining operations, they were tried in 
the opencut work in 1912. Small holes were 
drilled to an average depth of 16 ft, and 
were given lighter burdens than had previously 
been the practice, for the object was to dis- 
tribute the dynamite more evently in the rock, 
as contrasted to churn-drill or mammoth 
blasts. In the tough, crystalline Franklin 
limestone this application of hammer drills 
to quarrying has proved superior to the 
heavy or mammoth blasts, for the same ton- 
nage can be produced from a bench with a 
saving of labor and powder, since a great 
amount of expensive block-holing is avoided. 
A machine will drill about 100 ft. of holes 
in a shift with a heavy hammer drill and two 
men can drill only 30 ft. with a rock drill. 
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SELF PUMPING WELLS 


Along the lower courses of the Potomac and 
Rappahannock and along the shores of the 
many inlets that run back from Chesapeake 
Bay above the James there are hundreds of 
artesian wells that supply a perennial flow of 
beautifully clear water which is, as a rule, 
excellently adapted to all domestic uses and 
is largely utilized by the canning factories 
and other industrial establishments that abound 
in that part of the country. Though the pres- 
sure of the water from the wells is ample at 
the shore level, the head diminishes so quickly 
with increase in elevation that no flow can be 
obtained along the higher banks above the 
shores where the water is most needed. One 
method of obtaining it at these higher levels 
is to use the force developed by the artesian 
flow to operate hydraulic rams, which in .turn 
raise the water to the heights desired along 
the bluffs above the river and inlets. Thus 
it may be said that the artesian wells pump 
themselves. 





NOTES 


The Bureau of Standards, Department of 
Commerce, in connection with a general study 
of fire-resisting materials, is considering among 
other phases of the subject the development of 
a fire-resisting material for use in construct- 
ing, in whole or part, the deck structures of 
excursion and passenger steamers. So far as 
may be applicable, the material when developed 
would also be considered in relation with 
other marine uses. The Bureau of Standards 
would be glad to receive from manufacturers 
samples of such materials as they consider 
suitable for the purpose, in order that they 
may be given consideration. 





For waterproofing the upstream face of the 
Elephant Butter dam the cement gun was 
employed. The apparatus was mounted on a 
wooden raft and a mixture of cement, sand 
and .water was shot against the face of the 
dam. The coating was applied in horizontal 
strips about ten feet high and*the length of 
the dam at water level. The mortar water- 
proofing coating was applied in four layers, 
each about a quarter of an inch thick. Numer- 
ous samples taken from the face of the dam 
showed perfect adhesion of the waterproofing 
coat to the original concrete. 
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A series of experiments recently carried out 
by the British Fire Prevention Committee 
shows that the best way to extinguish a small 
gasoline fire is to spread over the burning 
liquid a mixture of 10 pounds of bicarbonate 
of soda and 12 pounds of common sawdust. 
The sawdust need not be wet, but must be 
free from chips and shavings. The theory 
is that the sawdust, by floating on the burning 
liquid, excludes the oxygen of the air, and the 
heat of the flame generates carbonic acid gas, 
which helps extinguish the fire. Sawdust alone 
gives satisfactory results, indeed better than 
sand or similar materials. 





The belief that the stars may be seen in day- 
light from the bottom of a deep well, shaft 
or tall chimney is a very old one. Its wide 
currency is perhaps due to the fact that it is 
found in the works of Aristotle, whose au- 
thority was regarded as final on all subjects 
for so many centuries. One of the first scien- 
tific men to investigate the correctness of this 
idea was Humboldt, who spent a great deal of 
time in mines himself, and also questioned 
miners in various parts of the world, without 
finding the slightest evidence that the stars 
are ever visible by day from the bottom of 
mine-shafts. 





For the use of pneumatic tubes for the 
transmission of mail in the large cities, which 
has been a subject of a good deal of con- 
troversy in Congress, the Post Office appropria- 
tion bill for the current year allows $976,000; 
but it authorizes the continuation of the pres- 
ent contracts only until March 4, 1917; the un- 
derstanding being that the question will be 
reopened in Congress before that date. 





When a very high vacuum is desired finely 
divided copper, such as is obtained by reducing 
a solution of a copper salt, and commercially 
known as “precipitated copper,” may be used 
with advantage to absorb the last traces of 
gases, which it takes up rapidly. When used 
for this purpose a few grammes of the copper 
are placed in a bulb which is sealed to the 
vessel to be exhausted, and while the copper 
is heated to about 250 degrees, to free it of any 
gases it may be holding, an air pump is operat- 
ed to effect a partial vacuum. The pump is 
then disconnected, and as the copper cools 
it rapidly absorbs the remaining gases. This 
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absorption is not a chemical action, as the 
gases are again liberated when the copper is 
heated. 





The West Clare Railway of Ireland, one 
of the so-called “Irish light railways” (narrow- 
gage), runs from Ennis to Kilkee. For 36 
miles it follows the Atlantic seaboard, exposed 
to the full fury of the westerly gales. Derail- 
ment of trains in heavy gales has occurred 
several times. Shelter banks, thrown up on 
the windward side of the railway, were in- 
effective and expensive. Finally the Metero- 
logical Office was consulted by the chief engi- 
neer of the railroad, and a pressure tube 
anemometer was installed to give warning of 
winds of dangerous veloctiy by ringing a bell 
in the station-master’s house. Two warnings 
are given, the first when the instrument in- 
dicates 65 miles an hour and the second when 
the velocity rises to 85 miles an hour. When 
the first warning has been given, 24 hundred- 
weight of movable ballast, kept for the purpose 
at every station, are put on each car of the 
train, this being amply sufficient to prevent an 
overturn. If the second warning comes, the 
trains are stopped until the storm abates. The 
anemometer was installed in December, 1909, 
and has never failed to give the proper warn- 


ing. 





The adoption of the metric system in India, 
said Alfred Chatterton, Director of Industries 
and Commerce, in a paper presented to the 
Indian Industrial Conference at Bombay, noted 
in The Engineer, February 4, 1916, would com- 
plicate all its dealings with the rest of the 
British Empire. It may perhaps be thought 
that if India led the way, the British Empire 
would follow; but there is no possibility of the 
English-speaking races adopting the metric 
system. That is a dream of visionary en- 
thusiasts. We have accepted the metric system 
for use in our laboratories, and that is as 
far as we intend to go. The idea, therefore, of 
India adopting the metric system does not 
come within the range of practical politics. 
In the future we are going to strengthen the 
ties that unite the various parts of the British 
Empire, and we may take it as certain that if 
there is to be any reform in regard to weights 
and measures in India, it will be in the direc- 
tion of bringing them into line with the rest 
of the Empire. 
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The government egg car has recently been 
touring Indiana. With this car the United 
States Department of Agriculture educates the 
farmers in egg candling, packing and chilling. 
The demonstration car is in itself a complete 
refrigerating plant on wheels, with its own 
gasoline engine for operating the refrigerating 
blowers, which in the course of half an hour 
can lower the temperature of the cold room to 
32 degrees.- By the aid of models, shippers 
and railroad men are shown methods of stow- 
ing cases in cars so as to minimize damage 
in transit. 
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LATEST U.S. PATENTS 
Full specifications and drawings of any pat- 
ent may be obtained by sending five cents (not 
stamps) to the Commissioner of Patents, 
Washington, D. C. 


JULY 4 


1,189,319. FLUID-PRESSURE APPARATUS. 
CHARLES LESLIE WALKER, London, England. 


1,189,349. PRESSURE - REGULATOR FOR 
GAS SYSTEMS. FRANK L. Cross, Detroit, 
Mic 

1,189,399. MOTOR. GEORGE E. SxKaaGGs, St. 
Louis, Mo. 

1,189, 468. MILKING-MACHINE. REUBEN MAN- 


LEY MILLER, Dayton, Ohio. 
1,189,470. AIR COOLER AND DEHUMIDI- 
FIER. GLEN O’BRIEN, Manhattan, Kans. 
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if it is dangerous to allow quack physicians 
to practice, as witness the stringent medical 
regulations now in force everywhere, is it not 
time that more restrictions be placed on the 
activities of amateur electricians? We read of 
a case in which, while a man was having his 
tub, a 200-volt electric lamp fell into the bath, 
electrified the water and killed the man. The 
lamp had been fixed up by his brother, an un- 
professional; and at the inquest the coroner 
remarked that there did not appear to be any 
regulations to prevent people making un- 
authorized connections to electric fittings.— 
Indian Engineering. 





1,189.600. HUMIDIFIER AND  £DISINFEC- 
TOR. RAYMOND A, eet and CHARLES 
McCLUNG, Sacramento, Cal 

1,189,623. SMOKE-PIPE AIR-CHECK. HvLp- 
RICK B. REID, Washington, D. C. 


1,189,648. VACUUM CLEANING DEVICE. 
WALTER ANDERSON, Fairmont, Okla. 
1,189,680. AIRSHIP. JEFFERSON M. GARDNER, 


New London, Conn. 


1,189,711. APPARATUS FOR SEPARATING 
VAPORIZED VOLATILE LIQUIDS FROM 
GASEOUS MIXTURES. WALTER E. LUMMUs, 

Lynn, Mass. 

1. An apparatus for separating vaporized 
volatile liquids from gaseous mixtures having, 
in combination, means for compressing the gas- 
vapor mixture, means for cooling the compressed 
gas-vapor mixture to condense the vapors, and 
means for washing the cooled compressed gas- 
vapor mixture, substantially as described. 
1,189,722. AIR-COMPRESSOR. JoHN P. MurR- 
PHY, Charleston, S. C. 
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1,189,766. IMPELLER PUMP OR BLOWER 
AND DRIVER THEREFOR. JoHN T. WIL- 
KIN, Connersville, In 

1,189,777. DRYING APPARATUS. WILLIAM 
BARTHOLOMEW, Chicago, ; 

1. Ina drying tumbler, the combination with 
a casing, of a rotary cylinder in said casing for 
containing articles to be dried, a heating cham- 
ber, a blower for circulating air through the 
heating chamber and thence through the cyl- 
inder, a screen through which the air passes 
before being drawn through the blower, and 
means for automatically removing — particles 
-: material deposited upon said scre 

.189,811. MEANS FOR PRODUCING BOT- 

1 ELS. JOSEPH B. GRAHAM and FRANK R. 

MILLER, Loogootee, Ind. 

1. In a glass working machine the combin- 
ation of a rotary mold-carrying table, a body 
mold mounted thereon and comprising mating 
members movable relative to each other, a neck 
forming plunger movably mounted in the table 
and provided with an air duct and port, an air 
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A method of obtaining the lighter liquid hy- 
drocarbons from the earth which consists in 
forcing atmospheric air into hydrocarbon bear- 
ing strata thereby carbureting the same, draw- 
ing off the carbureted air so produced, and con- 
densing the hydrocarbons from said air to a 
liquid form. 

1,190.268. METHOD FOR INCREASING THE 
PRODUCTION OF OIL-WELLS. Irwin L. 
DuNN, Marietta, Ohio. 

1. A process for increasing the production of 
oil wells consisting in forcing a gas into one of 
the wells of a group under pressure, exhausting 
gas from other wells and pumping oil from the 


latter. 

1,190,294. MILKING-MACHINE. GustTaF EMIL 
JONSSON, Halmstad, Sweden. 

1,190,342. FLUID-PRESSURE BRAKE. WAL- 
TER V. TURNER, Wilkinsburg, Pa. 

1, oe 376. SAFETY APPLIANCE FOR AERO- 

LANES. FrepD J. CHIONE, La Salle, Ill. 

The combination with an aeroplane, of a nor- 

mally-deflated balloon connected to the top of 
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1,191,638 
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passage formed in the body of the table and 
having one end arranged for registry with the 
port of the plunger air passage, and means for 
supplying. air to the air passage in the table. 
1,190,044. MEASUREMENT OF SMALL PRES- 
SURES. ELInhv THOMSON, Swampscott, Mass. 
1. The method of measuring small fluid pres- 
sures, which consists in admitting said pres- 
sure to a transparent chamber, introducing a 
visible gas, setting up in said chamber a coun- 
ter-pressure sufficient to check the movement of 
said visible gas and measuring the energy re- 
quired to produce said counter-pressure. 
1,190,062-3. FLUID-PRESSURE COUPLING. 
LEONIDAS D. WoopruFFr, Newport, Ky. 
1,190,173. AUTOMATIC "TRAIN - STOPPING 


AND RECORDING DEVICE. FRreperick F.° 


Hupson, Memphis, Tenn. . 
1,190,223. HUMIDIFIER. UriaH Davis, Park 
Ridge, Ill. 


JULY i1 
1,190,267. METHOD OF PRODUCING HY- 
DROCARBON FROM HYDROCARBON- 


BEARING EARTH-STRATA. Irwin L. 
Dunn, Long Beach, Cal. 


the aeroplane at the center thereof, a tank for 
compressed gas connected with and pendent from 
the aeroplane, a conduit intermediate said tank 
and the interior of the balloon and extending 
within the balloon, a controlling valve in said 
conduit, a downwardly-seating non-return valve 
arranged in the portion of the conduit within 
the balloon, an escape valve carried by the bal- 
loon, means for opening said valve connected 
with and pendent from the same, and an aux- 
iliary tank for compressed gas connected through 
a valved conduit with and pendent from the first- 
named conduit. 
1,190,386. AIR - “go angen 
DICKERSON, Newark, N. 
1,190,387. ROCK-DRILL. ome L. ENGELS, 
and JOSEPH WALKER, Bisbee, Ariz. 
1,190,388. HOT-AIR BATH. WILLIAM sO. 
ERATH, Rosebank, N. Y. 
1,190,395. AIR-MOISTENING re. Ep- 
GAR L. FLoRY and BENJAMIN M. OsBuUN, Chi- 


cago, Il. 

1,190,468. AIR-COMPRESSOR PUMP. 
NARD M. ROGGENBUCK, Norfolk, Va. 
1,190,546. PNEUMATIC PUMP. JOSEPH S. 

HATTERY, Waterloo, Iowa. 


MALCOLM 


BErR- 
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1. A sprayer-device, for air-lift pumps, com- 
prising an orificed conduit, a chamber in com- 
munication therewith and with a supply of air 
under pressure, and an inverted cone supported 
within said chamber, spaced from its inner walls 
and extending toward said conduit coaxially 
within the path of upward movement of air into 
the conduit, to deflect the air ‘toward the inner 
wall of the conduit. 

1,190,566. SUCTION MILKING - MACHINE. 

KENNETH K. McLzEop, St. Paul, Minn. 
1,190,638. APPARATUS FOR TREATING 

FOOD STUFFS AND THE LIKE. GEeEorGE 

B. FURMAN, East Orange, N. J. 

1. An apparatus for treating food stuffs com- 
prising a container for a liquid in which said 
food stuffs are immersed, a removable air com- 
pression chamber in said container comprising 
a continuous and endless side wall and a trans- 
verse wall connected with said continuous and 
endless side wall throughout, said compression 


1,191,203 


1,190,893. PNEUMATICALLY - OPERATED 
PIANO. Gustav Kart HENNIG, Bohlitz-Ehren- 
berg, near Leipzig, Germany. 

1,191,072. METHOD FOR UTILIZING PUL- 
VERULENT MATTER AS FUEL. REGINALD 
A. FESSENDEN, Brookline, Mass. 

1. The method of producing a mixture of pul- 
verulent matter and gas, which consists in intro- 
ducing, in a definite and predetermined ratio of 
matter to gas, the matter into a chamber con- 
taining compressed gas, maintaining the matter 
in said chamber in a state of suspension and 
in an unburned condition. 


JULY 18 


1,191,187. AIR-BRAKE APPARATUS. Oscar 
JOHNSON, Chicago, Iil. 

1,191,195. APPARATUS FOR THE PRODUC- 
TION AND UTILIZATION OF WORKING 
FLUIDS. Orto Kraus, New York, N. Y. 
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chamber being provided with perforations where- 

by air is distributed to said liquid and means 

a introducing air into said compression cham- 
er. 

1,190,639. AUTOMATIC AIR-HOSE COUP- 
LING. PuHILIas A. GAGNON, Bathurst, New 
Brunswick, Canada. 

1,190,691. METHOD OF PACKAGING AND 
PRESERVING TEA. WILLIAM G. VOLK- 
MANN, Oakland, Cal. 

1, The method of packaging and preserving 
tea, the same consisting in first heating the tea 
to drive the moisture therefrom, thence placing 
the same'in a package for the hermetic sealing 
thereof, thence exhausting the air from within 
the package, and finally hermetically sealing the 
package before the tea is permitted to cool to 
an appreciable extent. 

1,190,767. PNEUMATIC ADJUSTING MECH- 
ANISM FOR MUSICAL INSTRUMENTS. 
VERN L. JONES, Detroit, Mich. 

1,190,798. PNEUMATIC ‘CARPET-SWEEPER. 
FRANK J. Quist, Worcester, Mass. 

1,190,804. AIR-PUMP ATTACHMENT FOR 
AUTOMOBILE. ARTHUR J. SCAIFE, Cleve- 
land, Ohio. 

1,190,860. DEVICE FOR DELIVERING GASE- 
OUS FLUID UNDER PRESSURE. . CHARLES 
A. CLAFLIN, Medford, Mass. 


1. An apparatus of the character described, 
including a furnace; an air-compressor; a com- 
pressed-air reservoir supplied by the latter ; a 
conduit which connects said air-compressor and 
furnace; a second conduit which connects the 
first-named conduit with said reservoir; and a 
vaive which automatically prevents the backflow 
of air from said reservoir to said air-compressor 
through said conduits, while permitting the free 
flow of air from said air-compressor to said 
furnace -through’ the first-named conduit. 
1.191,203. APPARATUS FOR FEEDING FINE- 

LY-DIVIDED FUEL. CHARLES LONGENEC- 

KER, Springfield, Mass. 

1,191,225. PULVERIZED - FUEL BURNER. 

Wirt 8. QUIGLEY, New York, N. Y. 

1,191,226. ADJUSTABLE AIR-BLAST APPAR- 
ATUS. Wirt S. QuicLEy, New York, N. Y. 
1,191,235. BFLUID-PRESSURE GENERATOR, 

ERNST RICHTER, Cincinnati, Ohio. 

1,191,237, SUCTION APPARATUS. MorItTz 

ROSENTHAL, Vienna, Austria-Hungary. 
1,191,387. VACUUM CHALK - ERASER 

Cc LEANER. Otto C. BauMGART, Atascadero, 


al. 

1,191,469. DEVICE FOR THE PREVENTION 
OF AIR-LOSSES IN LIQUID-CONTAINERS 
UNDER AIR-PRESSURE. CaRL JOHAN 
RIxEN, Aeroskobing, Denmark. 
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1,191,493. APPARATUS FOR ELEVATING 
LIQUIDS. GEorRGE F. BIHN and ALBERT JONES, 
Philadelphia, Pa, 

1. In an apparatus for elevating liquids the 
combination of a vessel having an inlet and an 
outlet for the said liquid; a valve comprising an 
outlet port for the air displaced in the said 
vessel, and oppositely disposed ports for com- 
pressed air; a float adapted to be operated by 
the liquid in the said vessel for controlling the 
said ports, and having means extending between 
said inlet ports for compressed air, substantially 
as set forth. 

1,191,510. TIRE-PUMP. 
Chicago, IIl. 

TIRE-PUMP. 

son, Chicago, Ill. 

é APPARATUS FOR RAISING SUNK- 

EN VESSELS. RosBert W. BRYANT and AL- 

FRED E. Moore, Pueblo, Colo. 


GEORGE I. HIPPLE, 


JOHAN Lupvic NIL- 




















1,192,354. AIR-CUSHION CONTROL. Burt D. 
STEVENS, Evanston, Ill. 

1,192,370. VACUUM FEED DEVICE FOR IN- 
TERNAL-COMBUSTION ENGINES. __ FRIED- 
RICH W. BAUMGAERTNER, Cleveland, Ohio. 

1,192,482. AIR - BRAKE SYSTEM. PETER 

JERTZ, Pittsburgh, Pa. 

1,192.509. PNEUMATIC-CLEANER PUMPING 
MECHANISM. EpmMuND J. FEENY, Munice, 
Ind. 

1,192,581. APPARATUS FOR  DISTILLING 
PETROLEUM, TAR OR OTHER SUB- 
STANCES UNDER VACUUM. LEO STEIN- 
SCHNEIDER, Brunn, Austria-Hungary. 

1,192.614. STORAGE AUTOMATIC RARE- 
FIER. JoHN C. FLEMING, Boston, Mass. 

1,192,642. PNEUMATIC MECHANISM FOR 
OPERATING AN EXTENSIBLE CAR-STEP. 
Hr1rAM D. KIRKLEY, Paragould, Ark. 
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1,191,719. itis 
.751.. AIR - BRUSH. 
Rockford, Ill. 
REGULATOR FOR COMPRESSORS. 
RICHARD W. DouGLass, White Plains, N. Y. 


JULY 25 


1,191,980. APPARATUS FOR 
FRESHLY-CUT CROPS. 
Chicago, Ill. 

1. In an apparatus for curing freshly made 
crops, the combination of a conveyer, a furnace 
having a smoke flue discharging beneath said 
conveyer, and means for supplying air under 
pressure to, and directing the same upwardly 
within, said flue. 

1,192,009. PLAYER-PNEUMATIC. CuHartes H. 
SPENCER, Baltimore, Md. 

1,192,020. AIR-VALVE. FREDERICK H. TWEED. 
Chicago, Il. ; 

1,192,331. APPARATUS FOR THE CONTROL 
OF FLUID-PRESSURE BRAKES. Luoyp V. 
LEwIs, Edgewood Borough, Pa. 

1,192,353-4. AIR-CUSHION CONTROL FOR 
PRINTING-PRESSES. Burt D. STEVENs, 
Riverside, III, 


WILLIAM P. MorTT, 


LIBERTY WALKUP, 


CURING 
ARTHUR J. MASON, 


1,192,657. DRILL-OPERATING MECHANISM. 
JOSEPH D. MACDONALD, Butte, Mont. 


1. In an apparatus of the character specified. 
the combination of a drill-bar; a pneumatic 
hammer carried thereby; an oscillating clamp 
for supporting said bar; an air-line leading to 
the hammer; a pump adapted to force water 
into said air-line; and a motor for actuating the 
pump and oscillating the clamp. 


1,192,702. PNEUMATIC SPEED AND DIS- 
TANCE INDICATOR. EUGEN STEIGER, Zur- 
ich, Switzerland. 


1,192,828. DEVICE FOR REPRODUCING 
- a ea WILLIAM H. CRAWFORD, Providence, 


1. In a talking machine and the like, a device 
for reproducing sound having means for trans- 
mitting the original vibrations comprising a cyl- 
inder, two pistons in the cylinder leaving a space 
between them wherein air is confined, a rod on 
one piston connecting with the sound box, a 
support on the other piston, and a stylus in the 
said support. 


1,192,830. SUCTION-CLEANER. 


JAMES’ B. 
KirBy, Cleveland, Ohio. 





